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PREFACE. 

TT is better to know everything about eomething, 
than eomething abont everything. Early ideas 
are not usually tme, bat need reviaiDg and revis- 
ing before they are thoroughly practical. 

There is only one right, bnt many wrongs, only 
one right answer, and one right way to find it, 
Since thought kindles at the fire of thonght I have 
no apology to make for giving to the world the true 
science of nnmberj and how to apply it easily and 
accurately, for mnch time is saved, and above all 
tihetmecnltureand discipline of mind afforded here 
are above price. The alphabet is the important 
feature Id every soience, hence it ought to have our 
first and best thonght, for begin right always right, 
begin wrong stnmble along. Ten is the base of 
onr system of notation. Now let b represent the 
base of any system of notation, and b divided by b 
equals the zero power of b. Now to eliminate the 
literal terms of dividend and divisor, we divide both 
terms of dividend and divisor, |, by b, and get the 
nnmerical equivalent ^, one one, hence according 
to axiom first the zero power of the base ^of any 
system of numerical notation must be ^. Hence 
number you obeerve has two terms which I deno- 
minate the unity and unit terms of number the 
unity term below and the unit term above the line 
that divides them. Multiplying the unit term by 
two you get the second character in the alphabet, 
by three the third &c., and naught the last. The 
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unity united to the unit contains tbe idea of addition 
hence the B)gn,+, called plus, taking away the unit 
term and unity term we have the negative sign, — , 
called minds, the two fnndamental signs of arith- 
motic, tlie decimal point, ., indicates the omiHsion 
of the nnity term of namber. The dividing 
line is also the sign of division, and |-=1, 
read one divided by one equals one. The 
rnles of this book are fonnded on this trinne expres- 
sion, ^, and the whole science of Arithmetic is 
quickly learned and easily remembered because 
not only the signs and rales bat the analysis and 
reason of role proceed directly from the unity and 
nnit terms of nnmber. 

Inverting any number tells how many times it 
is contained in nnity, hence the reason of mnl- 
tiplying or dividing follows dearly according 
to the conditions of the question. This is ma- 
nifest in the alphabet of numbers, for maltiplying 
the nnity term of the ^ by any number tells how 
many times the number is containd in onity which 
is equivalent to inverting the number. 

Hence in an instant the most intricate and important 
calculations in every line ofbvsiness are made. I am 
the author of the only Intellectnal and Practical 
Lightning Caloalator ever published, of which ten 
editions have been sold. In the mean time, nn- 
Bcmpalous persons have presented my roles and 
nsed my name to aid in selling spar io us publica- 
tions under various titles. 

J. A, HENDERSON, A. M, 

Author and Proprietor. 
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FIRST ADDITION TABLE. 
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1 
1 
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2 
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2 
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3 
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4 

1 
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2 
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3 
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4 
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5 

1 
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1 
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2 
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3 
4 


4 
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5 
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6 
I 
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1 
7 


2 
6 


3 
6 


4 

4 


5 


6 

2 


1 




9 


I 
8 


2 

1 


3 
6 


4 
5 


6 
4 


6 
3 


1 
2 


8 
1 



The first table gives all combinations of 2 fig- 
ures, which make 2, 3, 4, 5, &c. 

In the second table, the small figures are units 
frhich are noticeable in each space, and the tens 
being nnderstoodj thas where there is a cipher, it 
means ten, the 1 signifies one more than ten, 2 two 
mors than ten, 3 three more than ten &,e, Kow 
all oombinations of two fignres that can possibly 
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SECOND ADDITION TABLE. 



1 

9 


2 
8 


3 

1" 


4„ 
6' 


6„ 


6„ 
4" 


7 
3" 


8^ 


9„ 
1 


2 
9* 


3 

8' 


^ 


5, 

6 


6, 
6 


7 
4' 


8 
3' 


9 

2^ 




3 

9' 


4 

8 




6 
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7 
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8 
4 


9 
3 






4 
9* 


5 
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6 
7 


7 
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8, 
5* 


9 

4° 








5^ 
9 


6, 

8* 


7, 
7* 


8 
6* 


9,' 
5* 










6, 
9' 
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8 

7" 


9 
6 












7 
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8 
8* 


9 
7' 














8 
9' 


9 
8' 
















9 
9 



















bemodearegiTen; and mustbethoronghly learned 
in order to become expert. If thoroughly com- 
mitted to memory it is plainly aeen that afterwards 
the aooountant, bookkeeper and all those raq^niring 
to use addition have only half the work to perform 
that they have prior to knowing the combinations. 
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The arithmetical alphabet, as written and read, 
, . i £ Jt The second 

S£gSSS°§g 18 two timea 
"olse'el,! the first; the 
g£S.2£-sS-sa tijird three 
«i. ?. h h !, h h f J*f times the 
first, etc., up to the last. All numbers larger 
than nine are expressed by combining two or 
more of these ten letters or fignres, and assign- 
ing different valaes to them, according as they 
occupy different places. 

Ten is expressed by eombining one and zero, 
thus, 10; and omitting the unity or denominator 
for brevity; two and zero combined make twenty, 
thus, 20; three and zero, thns, 30, etc. Ahnndred 
in expressed by combining the one and two zeros, 
thus, 100; two hundred, thus, 200. Ten ones 
make a ten; ten tens make a hundred; ten hun- 
dred make one thoasand; that is, numbers in- 
crease from right to left in a tenfold ratio; 
hence each removal of a figure one place towards 
the left increases its value teii times. 
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Xixe different v&laes which the same figareft 
haTe are called simple and local valaes. The 
simple Talue of a figure is the value which it 
expresses when it stands alone, or in the right 
band place. 

The local value of a figure is the increased 
f alae which it expresses by having other fignrea 
placed on its right. 

NUMERATION. 

The art of reading numbers when expressed 
bj figures is called numeration, and can be 
easily acquired from the following table : 



I 



G85 078 393 TIS 391 S7a 281 9G1 3S3 123 MS 795 937 466 Hi 

rvxivsmxiixi x iXTiuvnvi v rv ni rr i 
Subtract two from the number of any pe- 
riod, the remainder is the name of the period, 
above thousands perioH. The same principle 
works right and left reading whole and frac- 
tional numbers instantly. 

We have here fifteen periods of three figures 
each, beginning at the right hand. The first 
period, which is occupied by units, tens, hun- 
dreds, is called units period ; the second is occu- 
pied by thousands, tens of thousands, hundreds 
of thousands, and is called thousands period; 
and so on, the orders of each successive period 
being tmits, tens and hundreds. 
The figures in the to^ble »m read thus: 685 
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tredeoiUioDS, 678daodecillio]is, 39Stmdecilliotis, 
746 deoillions, 391 nonillions, 872 octillions, 
281 aeptLUionB, 964 sextiilioiis, 358 qnintdllioDa, 
123 quadriUions, 243 trillions, 795 billions, 937 
millions, 466 thousands, 144 units or ones. 

2b read numbers expressed by figures: Point 
them off inio periods of three figures each, com- 
mencing ai the right hand; then, beginning at the 
left hand, read the figures of each period in the 
same manner as those of the right hana figure are 
read, and ai the end of each period pronounce tfe 
name. 

The method of acquiring the multiplication 
table is of great importance, and is represented 

t ! t ♦ » t 4 t t 

Forms the Erst line of the multiplication table, 
and may be rehearsed thus: 1 times 1 is 1; 2 
times 1 is 2; 3 times 1 is 3; 4 times 1 is 4; 5 
times 1 is 5; 6 times 1 is 6; 7 times 1 is 7; 8 
times 1 is 8; 9 times 1 is 9. 

The second line is 2 times the first, thus: 

2 times 1 is 2. 

2 times 2 is 2 more than 2, or 4. 

2 times 3 is 2 more than 4, or 6. 

2 times 4 is 2 more than 6, or 8. 

2 times 5 is 2 more than 8, or 10. 

2 times 6 is 2 more than 10, or 12 

2 times 7 is 2 more than 12, or 14. 
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2 times 8 is 2 less than 18, or 16. 

2 times 7 is 2 lesa than 16, or 14, 

2 timea 6 is 2 less than 14, or 12. 

2 times 5 is 2 less than 12, or 10. 

2 times 4 is 2 less than 10, or 8. 

2 times 3 is 2 less than 8, or 6. 

2 times 2 is 2 less than 6, or 4. 

Thus gaining a knowledge of addition and 
snbtraction, and in fixing in the nnderstaading 
a knowledge of the table. 

The third line is three times the first. 

The fourth line is four times the first. 

The fifth line is five timea the first. 

The sixth line is six times the first. 

The seventh line is seven times the first, eto. 



a' 



ADDITION. 



> 



Commence at the units column, add 
^ two figures at once, omitting the words 
and and are, stopping between forty and 
P fifty. Thus: 10, 16. 32, 42, writing the 2 
3 at the right of the 6; begin again — 12, 17, 
2' 19, writing down tfie 9; carry 1 for the 
4^ 19 and 4 for the catch fignre, making 69. 
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,B5\ JVo or more columas may be added is 
'^7 ' a similar way 
98) ' 

76 RuLB. — For aai^g one or more columns, 
3^) commence ai the rigJd hand column; find the 
^„ mm; add aU except the right hdnd figure to 
gg' the second column; proceed in Uke manner 
— toiih aU the remaininq co2unuu. 
619 



The Liohtnino Peocebb by Combination: 
First four rows are miscellaneoiis; second 
four ure the oomplement of the first, taking 9 
*a the base : 

76371236'( 
812367842 
176542051 
534256729 



187632157 
823457948 
465743270 

4579831022 
18 

KuLE. — Prefix the nurrAer of nines to tte odd 
row, strike a Ime and subtract the number of nines. 
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HENDERSON'S SECOND BUSINESS METHOD 
OF ADDITION. 
788 Rule. — Commence at the right hand 
8476 column; find theBum,whichia81, write 
3155 the 8 over the Becond column, and the 
4567 one under the first ; find the sum of the 
5768 second column, which is 86, write the 
6789 8 over the third column, and the aix 
6345 under the second column, proceeding in 
6789 thia way to the last column, when you 
6789 write down the whole result. 
^flTQ ^°^' — ^*"^ write the 8 over the col- 
4678 umn of tens becaose it ia tena ; when 
9367 adding, observe to add thia figure in the 
5^*^^ column of tens, etc., for all the other 
74161 columns. When the sum of a column 
ia one hundred or more, write the right 
hand figure under the column, the other two 
figures over the next two columns. 

Third Business Method. — Commence at the 
left hand column, find the sum, which ia 67, 
write down the result ; write the sum of the 
next column under one place to the right, &c.; 
for the remaining columns ; write their sum 
underneath for the complete result, thus : 
67 is the sum of the first left hand column. 
63 ia the sum of the second left hand column. 
78 ia the sum of the third left hand column. 
81 ia the sum of the fourth, or first right 
741Q1 hand column. 

The fourth business method is similar to the 
third ; commence at the right hand colnmnin- 
Btead of the left, write down the sum of each 
column one place to the left instead of to the 
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right ; thtiB, in the given example, the sum of 
the first column is 81 

the second column is 78 
the third colnmn is 63 
the fourth column is 67 

74161 

The first buedness method will aid in'the ap- 
plication of the other three. The lightning 
process of combination is only for mental dis- 
cipline, or exercise in addition and subtraction, 
and preparing the student for the funda- 
mental proof of the science of number. 
The student ought to have a brilliant idea of 
the simple and local value of figures, to thoi> 
ougbly understand whole and fractional num- 
bers. You Bee on page fifth, to omit the char- 
acter that represents um'iy for brevity in writing 
whole numbers ; but it appears in every frac- 
tion divided into a certain number of equal 
parts and represents the denominator of the 
fraction. Let us examine the simple and local 
value of figures before presenting proof of the 
rule of admtion. 

Take the number 987654S21. Now, the de- 
nominator of this number is one, or unity, un- 
derstood. This number contains all of the 
characters in the alphabet of numbers except 
the last character. The first numerical char^ 

acter is the zero power of -^, the base of num* 

1 ^ 

bera, which is - ; the second character is two 

^ 2 

times the zero power of the base, or -r^ etc. 

Explained in the Appendix, page 111. 

Let the small characters ohms, &c., indicate 
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the zero power of the baae of Ddmbers, the 
first power, second power, third power, &c. 
Writing the zero power under and a little to 
the right ol the units figure, the one onderthe 
tena a little to the right, &c. Thus in the above 
number 9ft8j7,6,544,3e2,lg. Now, observe l^ia 
one time the zero power of ten, or 1, omitting 
the unity ; 2, is two times the first power of 
the base, or 20 ; 3, ^^ three times the second 
power ot the base, or 800, &c^ for the local 
valud of other figures. 

PKOOP OP FUNDAMENTAL BULE OF 
ABITHMETIO. 

I know of no author who has eucceeded 
in demonstrating and presenting satisfactor- 
ily this important feature in the science of 
numbers. 

It will become apparent to every mind, 

by beginning at the right place, the 

origin and demonstration of the New Al- 
phabet of Numbers found on page 111 of 

this book, where we find the eero 

power of the base of numbers 10" equiv- 
alent to the first numerical character, 4- 
Hence we find that every quantity or num- 
ber necessarily has one, or unity, to repre- 
sent the denominator or denomination. 
When this is thoroughly understood, the 
deniominator may be omitted in writing 
numbers, but must never be omitted in the 
explanation of fractions, the method of in* 
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terest, etc., because nearlj every rule ia 
framed upon the Alphabet of Numbers. 

PKOOF OF ADDITION. 

We will take a number, and examine the 
nature of the local value of the characters 
composing the number. 

E-xample: 83 7j 4i 4o .2.i 4.2 5.a. Now, the 
value of the first 4 at the left of the decimal 
point, is four times the zero power of 10, 
the base of numbers, or four ones. The 
power of the base is indicated by placing 
the exponent below the figure, a Uttle to 
the right. 

The value of the second figure to the left 
of the decimal point is found by multiply- 
ing it into the first power, thus : four times 

10 40 

the first power of y, the base, is y-, the val- 
ue of the second figure toward the left. 

The value of the third figure toward the 
left ia seven times the second power of the 
base, or seven hundred. 

The value of the fourth %ure toward the 
left is eight times the third power of the 
base, or eight thousand, etc., the power of 
the base increasing with each removal to- 
ward the left. 

Now, commencing at the decimal point, 
we find the value of the first figure to the 
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right is produced by multiplying the 2 by 
ten minus the first power, wluch is equiva- 
lent to the base inverted. 

The value of the eecond figure is found 
by multiplying 4 by ten minus the second 
power, or what is equivMent, by the second 
power of the base inverted. 

Thus : the base of numbers is -,-, in- 
1 A 

verted becomes Yn> and the second power of 

1.1 14 

__. 18 — — , and 4 times -— - equals =— — , 
10 100' 100^ 100' 

the value of the second figue to the right 
of the decimal point. 

The value of the third figure to the right 
is five times ten minus the third power of 
the base, or simply five times the third 
power of the base inverted, which equals 

5 
1000' 

Now, for the proof of Addition by cast- 
ing out 9*s, and detecting errors that may 
occur by the common method in use. It 
must be obvious, that should a figure be 
misplaced, or transposed, the proof would 
be the same, while the answer would be in- 
correct Hence this is not absolute proof 
of correct work. 

Following is a method of absolute proof: 
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435,6,3, 

ExampUs; 2334i5o 
6,9,0,8. 
Figure 4,=4(10— 1)+4 

" 6,=6(l(f l)+6 ^^_5^g_3^ 
," 6,=6(10— 1)+6 

" S.=3(10— 1)+3 
Figure 2,=2(10— 1)+2 

" 8,=3(10— 1;+3 =2,SA5, 

" 4=4(l(^l)+4 -^^^ 

<• 6,=5(10— 1)+6 
First figure of answer : 63=6(10 — 1)+6 
Second " " 9i=9(lo'— 1)+9 

Third « " 0,=0(10— 1)+0 

Fourth " " 8,=8(10— 1)+8 

We observe 10* — 1 eontoliiB ons hundred and eleven 
9's. Four times 111 B'b pins 4 equals the Taloe of the 
flnt 4 considered. Henoe, by casilng the Va ont of this 
4 we cast oat 444 9'b, and have 4 remaining. 

Cast the 9's oat of the next flgnre In like msnner, add- 
ing the remainder to the next figure, etc., to the last 
figure of the example, writing down the remainder, or 0, 
as the case may be. Proceed in like manner, csstlqg the 
9*8 oat of the figures next In order, when, if the wort Is 
correct, a remainder will be found equal to that found 
by casting the 9's ont of the numbers separately. 

It Is evident the 9's in the numbers to be added, must 
equal Uie number of 9'b In tbnir snm. 
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Henderson's Universal Law of MulffpllGatlon. 



iN^nmlser has two terms, tlie nnity and 
unit, the nnity term corresponding to the 
multiplier and the nnit to the multiplicand. 
Hence, the law or role of operation mast be 
manifest in number. 

Hbtstration- : — 

31, Ruij: for two figures by two — let 
21, term by 1st 1st by 2d and 2d 
441 by Ist, and 2d by 2d. 
11 

331 The language of the mle for any 
three figures by any other three 



103041 proceeds from the number S 
by 321 : thus 

Rule.— 1st term by the Ist ; 1st by 2d and 
2d by 1st, 1st by 3d and 2d by 2d and 3d by 
1st, now 2d by 3d and 3d by 2d, and 3d by 
3d. N. B. — Cibaneing the figures does not 
change the terms in any example. 

The language of the law of any four fig- 
ures by any other four figures, proceeds 
from the number 4321 by 4331, thus : 

4321 thus reaching more than millions 

4B'il and bringing every figure repre- 

18671041 senting the product in the right 

place while the highest thought in the oper- 

aiion is only twenty-seven. 
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* " * * KitQoi RtTLK.— lat term by Ist ; Ist 
rTooT ^y 2d and 2d by 1st; Ist by 

°^^^ Sa, 2d by 2d and 3d by Ist; 

2950771041 i^t by 4th, 2d by 3d, 3d by 
2d and 4th by 1st ; 1st by 5th, 2d by 4th, 3d 
by 3d, 4th by 2d and 5th by lat ; now, 6th 
by 2d, 4th by 3d, 3d by 4th and 2d by Bth^ 
now, 5tii by 3d, 4th by 4th and 3d by 5th ; 
now, 5th by 4th and 4th by 5th, and 5th by 
5th, &c., for any number of terms. 

013331 

20341 
3143 



63911422 
You may commence at left or right, bring- 
ing the carrying figure below, or you may 
reverse the multiplier, thus: 

* " * * fjlqn. The application of the rtde 
?|rf = remains the . same, the first 
i^^o term of the multiplier is then 



3950771041 at the left. 

The fundamental law of multiplication, as 
presented here, is of utmost importance to 
the young student and business man ; for it 
is necessary in every page of mathematical 
science, and all the works and waU^s of man. 



1. What does 28 yards of prints cost, at 
7 cents per yard 3 

Statement and solution : 28 

7 

$1.96 ans. 
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9. What does 243 yards cost, at 9 cents 
per yard. 

13 

Statement and solution : 343 
& 
$21.87 ana. 
- 3. What does 4578 yards cost, at 6 cents 
per yard ? 

lit 
Statement and solution : 4578 



$274.68 ans. 
4. What does 3457 yards cost, at 8 cents 
per yard ! 

Statement and solntion : 3457 



$276.56 ans. 

5. What does 23 yards cost, at 36 cents 
per yard ? 

Statement and solntion : 23 

26^ 

$5.98 ans. 

6. What does 4324 yards cost, at 33 cents 
per yard ) 

Statement and solution : 4324 

32^ 

$1383.68 ans. 

7. What does 326 yards cost, at $1.13 
per yard? 

Statement and solution : 326 
1.13 
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8. What does 1244 yards cost, at $3.33 
per yard 1 

Statement and solation: 1244 
2.33 
(2898.62 ans. 

9. What does 42 yards cost, at $7.34 per 
yard* 

Statement and solntion : $7.24 
42 



10. What does 87493 yards cost, at $1.31 
per yard ? 

Statement and solation : 87498 
1.31 
$114616.83 ans. 

11. What does 32433 yards cost, at $21.34 
per yard! 

1S8S21 

Statement and solntion : 82483 
21.34 



Read the role nntil the law of operation is 
established clearly and thorouglily in the 
mind' 

For ahsolnte proof see page 184. 
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LONG DrvisroN. 



The terma called dividend and divisor cor- 
respond to multiplicand and multiplier, or 
the unit and unity terms of number. A few 
examples taken from the origin of the role of 
multiplication ought to be sufficient to make 
plain the rule of dividing, for the rule of . 
division must be seen first in the multiplica- 
tion table, then in the role of multiplying. 

Example 7.— Divide 441 by 21. Write No. 
21 at the left of 441, thus 21 )441 and quotient 
figures at the right. 

31)441(21 
21 

Subtracting products mentallywithout set- 
ting them down. 

Example ^.—Divide 103041 by 331. 
321)103041(321 
674 
321 

Example 5.— Divide 18671041 by 4321. 
4321)18671041(4321 
13870 
9 074 
4321_ 
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Sxamtple 4.— Dmde 296077041 by 54321. 
64321 )295OT71041(54321 
234721 



114074 
64321 





You may write the dividend in the miit 
term of number and the factors of the divi- 
sor in the unity term of number and the 
common factors vanishing, the quotient ap- 
pears in factors in the unit and unity terms. 
Thus; divide 

1728X8x4X4by 2X128. 

Statement. '™xm ^^=«'^ quotient. 

Yon can find quotient by my complement 
and supplement rule of division found in 
back part of the book. You can also find 
quotient by removing the decimal point 
which always represents the unity term of 
number or divisor and multiplying. Thus 
divide 

123456.789 by 125 



986754.312 quotient or answer. 
N. B. You may reverse the divisor same 
as multiplier in multiplication. 
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HENDEBSOirS DEODUL METHOD OF €0V- 
PUTOfi INTBESI. 

The base of oar sTHtem ot notation being 10, 
nnmbers increase and diminish in a tenfold 
ratio; increasing from the deoimal point to tha 
left, and decreasing from the decimal point to- 
wards the right. Hence, to divide any number 
bj 10, remove the point one place to the left. 

To divide any number by 100, remoTd the 
point two places to the left. 

To divide any number by 1000, remove th* 
point three places to the left. 

£o multiply any nomber by 10, remove tha 
point one place to the right. 

To multiply any number by 100, remove the 
point two places to the right. 

To multiply any number by 1000, remove the 
point three places to the right. 



INTEREST. 

Since the interest is generally a part of the 
principal, the method of calculating it, wUl 
«ome under the method of dividing. The mle 
establishes the time when a doUar makes a 
cent, and we remove the point two places to 
the left; for one hundredth of the principal 
equals the interest. 
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IN AN INSTANT THE WORK IS EXECUTED, ON 

ALL EXAMPI^ES, AT ANY RATK, I--OR FIVE 

BUSINESS PERIODS OP TiMB. 



•od tsll whan j: 



887 6 5 4.3 2 
1 8 7 6.4 1 

Rule for ail Rates. — Invert the Tate, annex 
a cipher, and prefix the point. 

Inverting ike 
rate demonslratea the time it takes a dollar to earn 
a cent, and removing the decimal point two places 
to the left gives the interest of any sum of money 
for that time, and rale : annexing a cypher to that 
time demonstrates the lime it takes a dollar to earn 
ten cents, and removing the point one place gives 
ihe interest of any sum of money ; prefixing Ike 
point demonstrates the time il takes a dollar to earn 
a mill, and removing tke decimal point three places 
to the left gives tke interest of any sum of money 
for that time ; increase or diminish results to suit 
tke required time. 
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ExAHPLB. — Rate 9 per cent, per annum : in- 
verting the rate we have one-ninth of a year, or 40 
daT/s, a dollar earns one cent ; hence the — part 
of the principal is the interest of any sum for 40 
days, at 9 per cent, per annum ; and we remove 
the point two places to the left to find the interest 
for 40 days ; now annexing a cypher to forty we 
ham 400 days^ the time it takes a dollar to earn 
ten cents ; hence -rrpf the principal equals the in- 
terest ; and we remove the point one place to find 
the interest for 400 days; prefixing the point, or 
dividing by ten, we have 4 days, or the time it 
takes a dollar to earn a mill, when -r^ part of tlie 
principal equals the interest, and we remove the 
decimal point three places to the lejt in any ex- 
ample. Thus : per annwn, 9 per cent,, inverting 
the rate, we have -ofa year, or 40 days ; annex- 
ing a cypher, we have 400 days ; prefixing the 
point, or dividing by 10, we have 4 d^ys ; thus the 
rule establishes the periods of time. Example — 
$16,000.00, at 9 per cent, per annum, removing the 
point one place to the left, we have 81600.00, 
the interest for 400 days; removing the point two 
places to the left, we have 8160.00, the interest for 
40 days ; removing the decimal point three places, 
we have $16.00, the interest for 4 days. On this 
or any other example, at 9 per cent, per annwn, 
all rates are handled absolutely the same. 
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By th^ method a world of work is done in the 
twinkling ol an eye, and the way opened to the 
answer of every example in interest. 

The rate is 2 per cent, per month, 2 inverted 
is }, or 15 dajs, the point removed two places to 
the left, all examples are oalcnlated for that rate 
and date, 10 times half a month or five months, 
the point removed one place to the left, all ex- 
amples are oaloolated. One tenth of IS days, 
or a day and a half, tiie point removed throe 
places to the left, all examples are porformt^d 
for that time and j^te. 



g ll 
u! 
I if 

III 

(io,m 



0.60 
0.00 
4)75.30 
4 S 0.60 
3l6lp.31 



Simpty thcreasmg or dimimshiug tli& nsoitai 
vo filkl tho answer for any other time. 
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CALCULATING INTEREST. 



EuLB. — Invert the rate, arniex cipTiers and 
prefix points. Tlie rule establishes the pe- 
riods of time, at any rate, that a dollar is 
earning a cent, dime, dollar, mill, tenth of a 
mill, hundreth of a mill, &c. Also the sum 
of money that earns a cent, dime, dollar, 
mill, tenth of a mill, hnndreth of a mill, &c., 
at any rate per cent. Hence you can find 
the interest of any sum of money at any rate 
by removing the decimal point in time or 
money. 



r cent, 3.6 daya, 


36 days, 


lycar. 


10 years. 


" '4 " 


40 " 


400 days, 


4000 days. 


45 " 


46 " 


16 mos.. 


IGOmos. 


6 " 


amofl., 


20 " 


200 » 


7.3 " 


72 days, 


ayeare. 


30 years. 




3 mos.. 


30 mos., 


300 mos. 


" la " 


4 " 


40 " 


400 » 


8 


80 ilays, 


800 days. 


8000 days. 


10.3 " 


108 " 


3 years, 


30 years- 


4|pr.ct., 8.4 ds., Sldg., 


2Jyr3., 


aajys. 


^ '* 4.3 


42 " 


14 mos., 


140 mos. 


o., li " 2 


20 " 


200 ds.. 


aooods. 


a " J.6 


15" 


5mo8., 


60 mos. 


2J » 1.2 


la " 


4 " 


40 " 
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Illustration : $ 



All examples are performed without mak- 
ing a figure for the periods of time estab- 
lished by rule. 



7i 

Now the interest 
is found by remov- 
ing the decimal 
point on the number 
of days, and prefix- 
ing the sign of dol- 
lars, and all periods 
of time are reached 
without making a 
figure. 

The lines pass 
down through all 
Bums of money and 
all periods of time 
and represent the 
decimal point, and 
you read the inter- 
eat from money or 
time. 



S.00 eo.oo eoaoo 6000.00 
12.00 120.00 1200.00 12000.00 

4.80 48.00 480.00 4eoaOO 
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Bole for working one example at once, 
and analysis. 

Rule. — Take for the unity term of nmn- 
ber the time it takes a dollar to earn a mill, 
cent, dime or dollar, and for the unit term 
the principal united hy x to the time the 
note is on interest, and the complete analy- 
sis stands before yon for any example in sim- 
ple interest; or take for the unity term of 
number the numlaer of dollars it takes to 
earn a cent, a dime, a dollar, a mill, a tenth 
of a mill, &c., and for the unit term the prin- 
cipal united to the given time by x , bxm. the 
complete analysis is in the statement. 

GtivQ interest of $480.00 for 93 days @ 6 
jwr cent. Form of statement, 

$480.00 X 93 ^, ^„ 
o 

Of $400.00, 7 months, 15 days @ 3 per cent. 
$400,00X7.5^^^^^ 

Of $160.00 for 3 years, 7 months, 27 days 
® 6 per cent. 3 years, 7 months, 27 days= 
43.9 month. $160.00 X 43.9_-„- .„ 

Simply unite principal and time by x for 
unit term of statement, and for tmity term 
the time a dollar is earning a mill, a cent or 
a dime. Above first role of interest gives 
unity term of statement. 
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SIBTHOD OF SQUAEING NTTMBEES BY THEIR COM- 
PLEMENT MD SUPPLEMENT. 

The complement of a nninberis the difference 
between the nnmber and aome particular num- 
ber above it. 

The supplement of a nmnber is the difference 
of a nnmber and some niunber below it. 

(99)* = 9801. Take the complement of 99 
from it, call it hnndreda, and add the square ol 
the complement. 



(98)* = 9604. Now 2, the complement ol 98 
from 98 = 96 ; call it hundreds, and add the 
square of 2, sod we have 9604, the square of 98. 

(97)» = 9409. The complement 3 from 97 — 
. 94; call it hundreds, and add the square of 3, 
and we have the square of 97. 

(96)" = 9216. The complement of 96 is 4; 4 
from 96 = 92, call it hundreds, and add the 
Bqnare of 4, and we have the square of 96. 

(96)»=:9025. The completent of 95 is 6; 
9S — 6 90, call it hundreds, and add the 
square of 6, and we have the square of 95. 

(101)» = 10201. The supplement of 101 is 1; 



jiic^dbyGoogle 



1 added to lOl is 102, call it hnndreds, and add 
the square of 1. and we haye 10201 the square 
of 101. 

(102)' = 10404. The supplement is 2, added 
to 102 ia 104, call it hundreds, and add the 
square of 2, and ve have 10404 the sonare of 
103. 

Sule for squaring whole number.'^ and fractions. 
lucreaee the number by ita supplement, multi- 
ply it by the base and add the square of the 
supplement; diminish the number by its com- 
plement, multiply it by the base and add thd 
square of the complement. 

J1C3)' = 10609. The supplement 3 added, 
it hondi-eds, and add the square of 3. 

(104)' = 10816. 

{1001)'t=1002001. The supplement is 1 added 
to 1001 =1002, call it thousands, and add the 
square of 1, and it equals 1002001. (1002)*=: 
1004004. (1003)»= 1006009. (1004)' =1008016. 

(999)'=998001. The complement is 1 from 
999 equals 998, call it thousands, and add the 
square of 1, and we have the square of the num- 
ber. (998)' =996004. (997)'=994009. (996)' 
=992016. (996)'= 990026. (994)'=9S8036. 
eto. 

T&ke any number that is easy to multiply by 
for the base 10, 20, 30, 60, 80, 100, 1000, eto. 

&' := 61. The complement of 9 is 1, 1 from 
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9 leaves 8, call it tens and add th« square of 1. 
and we have tlie square of 9. 

8* = 64. The complement of 8 is 2, 3 from 
8 leavea 6, call it tens, and add the square of 2, 
and ve have the square of 8. 

(11}*=121.' The sapplement of 11 is 1, 1 
added to 11 is 12, call it tcms and add th& square 
of 1, and ve have the square of 11. 

(12) » =144. The supplement is 2, 2 added 
tu 12 is 14, call it tens and add the square of 2, 
and we have the square of the number. 

(13)» = 169. The supplement of 13 is 3, 3 
added is 16, call it tens and add the square 
of 3, and we hare the square of the number. 

(14)» = 196. (15)« = 225. 

(19) « =361. The complement is 1,1 from 19 
leaves 18, 18 multiplied by 20, equals 360, add 
the square of 1, and we have the square of the 
number. 

(18)» = 324. (17)« = 289. (16)» = 256. (21)« 
=441. (22)»=484. (49)*=2401. The com- 
plement is 1, 1 from 49 is 48, call it fifties, uid 
add the square of 1, and we have 2401, Ans. 

(61)»=2601. (62)»=2704. (63)«=^2809. 

To multiply numbers. 

To multiply two numbers, find their mean, 
sqnare it, and subtruct the square of half their 
difference. 

19x21=399. The mean i8 20, the square of 
20 is 400; 400— X" is 399. prodoct of 19 X 
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21, 18 X 22. The mean ia 20, the square of 
20 is 400, 2*18 4; 4 from 400 leavea 396, the 
product, 17 >c23=391. The square at 3 is 9; 9 
from 400 leayes 391 the product. 

16x24=384. The square of 4 is 16. 16 from 
400 leaves 384 the product. 

15x25=375. The square of 5 is 25. 25 from 
400 leaves 375 the product. 

29x31=899. The mean is 30. The square 
is 900, minus the square of 1 is 899 their pro- 
duct. 

28x32=896. The squareof the mean is 900, 
minus the square of 2 is 896 the product. 

27x33=891. 26x34=884. 25x35=876. 

39x41=1699. 38x42=1596. 37x43=1591. 

36x44=1584. 35x45=1575. 34x46=1664. 

49x61=2499 48x52=2496. 47x63=2491. 



GREATEST COMMON FACTOR 
OR DIVISOR 

What is the greatest common divisoT of 21 and 
77. Separating the numbers into their prime 
factors we have 21:rz7x3, 77=7x11, henoe 7 ia 
the greatest common factor or the greater com- 
mon divisor of the two numbers. 

BuLE. — Stparaie the numbers into Omr prime 
fodors. The produd of aU the /odors thai atr 
cmmnon wiU be the grecUeat common divisor. 
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What is the greatest divisor of 25 and 60. 26 
=zi5x6, 60=5X3X2X2? Hence 5 is the greatest 
common diviBor. 

"What ia ibe greatest common divisor of 5, 15 
and 20? 

What is the greatest common divisor of 36, 
18,24andl2. 36=6x6,18=6x3.24=6x4,12 
=6X2? Hence 6 is the greatest common factor 
or divisor. 

What is tae greatest common divisor of 135 
and 226? 

What i* the greatest common divisor of 4, 8, 
12, 16? 

Wbat is the greatest common divisor of 25 
and 75? 

What is the greatest common divisor of 13 
■md65? 

What is the greatest common divisor of 14 
and 42? 



LEAST COMMON MULTIPLE. 

A mnltiple of a nmnber is any nxunber which 
contains it as a factor. 

A common multiple of two or more nombers 
is anjnumber which contains them all as factors. 

The least common miiltiple of two or more 
numbers is the least nmnber which contains 
Ihem all as factors. Hence it follows a multiple 
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of a numbeT miist contain all the prime factors 
of that number. 

A common multiple of two or more numbers 
most contain all the prime factors of those num- 
bers. 

The least common multiple of two or more 
numbers mnst be the least number that containB 
all the prime factors of those nmnbers. 

EtiLB. — 2^ product of aU the prime fac^yrs of 
thai numher having the greatest nvmber of prime 
factors, and those prime factors of the other wum- 
fiers not found in (he factors of the nnmber taken, 
tmU be the least common multiple. 

"What IB the least common multiple of 12 and 
18? 12=2X2X3,18=2X3X3. Theleastcom- 
mon multiple is 2x2x3X3 or 36. 

"What is the least common multiple of 4 and 6? 

What is the least common multiple of 18 and 
36? 

"What is the least common multiple of 4, 6, 8 
and 10? 

What is the least common multiple of 2, 4, 6, 
9 and 18? 

What is the least common multiple of 2, 3, 4, 
6 and 6? 

EULB rOE AdDETQ AMD SUBTHiOTINO FEAOTIOHfl- 

Mrst make the fractions similar by redvct-ng 

them to the same denominaior. Add the nwner- 
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ainrs andplace the eumover the common denomhi^ 
ainr. In BvitracUon write the d^erenee of th^ 
mtmeraiors over Hie common denominator. 



What is the stun of ^ and i=|. 

What is the stim of -^ and 4= 

What is the sum of | and ^=1-^. 

What is the sum of % and |^1^. 

What is the sum of | and f^l^-' 

From J subtract \=^^. 

From I subtract \. %=z^, ^=^, H— A=.V* 

From /i take \. 1^^=^, ^—h=i^- 

What is the sum of 3J, 2J, 4^, 6i=15f. 

Add the fractions and whole numbers sepa- 
rately. 

What is the sum of 9t, 6J, 7|^=23J. . 

From 8J take 3i, Ji=i, }— J=i. 8—3=5; 6 
■H=H- 

From 23| take 9i. |=i, i=J, |— J=J, 25 

GENERAL PRINCIPLES OP 
FRACTIONS. 

Multipljing the numerator moltipliea the £rac 
tion. 

Dividing the numerator divides tlje fraction. 

Multipljii^ the denominator divides the frao- 
tidu. 
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DiTiding the denominatoi multiplies ihe fnwv 
tion. 

Multiplying both terms of the fractiOQ hj the 
same number does not change its valoe. 

Fractions ate called similar when they have a 
common denominator, as f , J, $, ^. 

Dissimilar fractions are fractions which are 
not alike, as f, i, i, *, t. 

The numerators of similar fractions only can 
be added. 

The common denominator is written under 
the sum or difference. 

Multiply VV by 8=14=2^. 

Multiply ^ by 14=4i=5- 

Multiply 40 by f=5 x 5=25. 

Multiply 3J by 6. Multiply the whole num- 
ber and fraction separately. 6 Kj:=3, 6x3=18 X 
3=21. 

Multiply ^ by 8. 8xi=24, 8x4=32+2J= 
34?. 

Multiply U by 9. 9xi=4J, 9x7=63-|-H= 
67J. 

Multiply 8i by 12. 12xj=6, 12x8=96+6= 
J02. 

Multiply 7i by 7J. 7ix7t=62.A 

Multiply 7J by 7J=56i. 

Multiply 88 by 8 J=72|. 

Multiply 94 by 94=90H. 
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r>rvisioN OF fractions. 

Kdle.— .Beducc miceed reumfiera to improper/rao- 
Hona, and whole numbers to the form of/ractions; 
muUiply the dividend by the divisor inverted. 

Invert the dinsor to find bow many times it is 
contained in one. 

Jj,=:y=2J. Simply mnltiplying nnmerator 
and denominator hj 2. 

Divide 6J by 2J. Multiply botii nomerator 
and denominatoT by 6, the least oommon mul- 
ilple of a and 3. 

Divide 25 by i=50. 

Dmde 21 by 3}=H=fiA- 

To divide any nmnber by 3^^, remove the point 
one place to the left and multiply by 3. 

Divide 20 by 3^. Bemove the point one place 
we have 2, 2x3=6 Ans. 

Divide 27 by 3J=83V. 

To divide any number by 2|, remove the point 
one place to tha left and multiply by 4. 

Divide 20^*, by 2J. Bemove the point one 
place to the left and multiply by 4. 

Bemoving the point one place to the left 
makes ijh, 2j^X4r=»i Ans. 

To divide any nnmber by H, remove tha 
point one place to the left and multiply by d. 
Pivide 11 by 1^=9^. 

Divide any number by 5. Bemove the point 
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one place and mnltiply 'by 2. Removing the 
point one place to the left divides the num- 
ber lay 10. In dividing by 10 we divide by 
a UTunber twice too large; therefore we mul- 
tiply by 2 for the correct result. 

To divide any number by 12i, remove the 
point two places to the left and multiply 

Divide 135 by 12i. [by 8. 

Divide 47 * by 12^. 

Divide 96 by 12i. 

Divide 99 by 12i. 

To divide any number by 26, remove the 
point two places to the left and miiLtiplyby4. 

To divide any number by 33J, remove the 
point two places to the left and multiply by 3. 

To divide any number by 50, remove the 
point two places to the left and multiply by 2. 

To divide by 66|, remove the point two 
places to the left divide by 2 toid. mnltiply 
by 3. 

TO FIND TBE VALUE OF COHREHCY WHER GOLD IS AT A 
STATEO PRICE. 
When gold is lllj, what is the vain© 
of $1.00 currency I W© take the 100, the 
number of cents in a dollar, as the nu- 
merator, and the value of the gold as 
the denominator. Simplify the fraction 
by multiplying the numerator and de- 
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nominator by 9 and we have -^ of a dollar or 
90 cents; the value of the oorrenoy. 

When gold is 109^, what is the value of $1.00 
currency? 

_100 _ 900__ 460|. 319 

109 — 982 — 491 =$-91491 
When oTnrency ia worth 75 cents, what is th(> 
valae of gold? 

1^ = |, i of 100 oenta equals $1.33J. 

When gold is worth 105J, what is the valu« 
of W.OO currency? 

100_ _ 200^ _ * Q^166 
105^ "211 "211 

BtTLB. — We take 100, the number of cents in a 
doUar, /or the nuvierator, and the vdltte of gold or 
currency, as the'caae may be, /or the denominator. 
Simplify the /racUon by annesdng ciphers to the 
' numerator and dividing by the denominator. 

Interest Tahlb and Fobm fob Maeisg Tables. 

The following Table gives the Literest on any 

amount at 7 per cent., by simply removing; the 

Doint to right or left, as the case may reqoire: 
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imml>8rofl».Ti.. 


*100 


»B0 


»ao 


»70 




.0192 
.0384 
.0575 
.0767 
.0959 
.1151 
.1342 
.1532 
.1726 

1.7260 
1.7836 
1.9178 


.01726 
.03452 
.05178 
.06904 
.08630 
.10356 
.12082 
.13808 
.15534 

1.5342 
1.60521 
1.82603 


.01534 
.03058 
.04603 
.06137 
.07671 
.09205 
.10740 
.12274 
.13808 

1.88082 
1.42685 
1.63425 








3 


.04027 














7 


09897 








.12089 




1.20822 


93 


1.24849 


100 


1.24247 







$60 


«so 


$40 


$30 


$20 


.01151 


.00960 


.00767 


.00675 


.00384 


.02301 


.01918 


.01634 


.01161 


.00767 


.03462 


.02877 


.02301 


.01726 


.01161 


.04603 


.02836 


.03068 


.02301 


.01636 


,05753 


.04795 


.03836 


.02877 


.01918 


.06904 


.05753 


.04603 


.03452 


.02313 


.08055 


.06712 


.05370 


.04027 


.02685 


.09205 


.07671 


.06137 


.04603 


.03068 


1.0366 


.08630 


.06904 


.06178 


.03452 


1.03562 


.86301 


.69041 


.61781 


.34621 


1.07014 


.89178 


.71342 


.53608 


.36671 


1.16066 


.95690 


.76712 


.57634 


.46356 
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To Find the Diffebencb of Tiue betveem 
Two Dates by the FOixomNO Table: 

"RULE-^-OpposUe the day of the month i» wr^ten 
the number of days of (he year which have expired. 
Bvbtrcud this number from the whole nuvdfer o^ 
daya that have expired at the last date. 

Thus : What is the time from the first day of 
March to the 27th day of September? The lat 
day of March we find by the table that 60 daya 
of the year are gone. The 27th day of Septem- 
ber ve find that 270 days are gone. Hence 270 
days minus 60 days equals 210 days, the time 
between the two dates. 
BcLx Foa ExAMiNiNO THi Date or Notes, Debm, 

&.O., AKD TeLLINO TBI DaY Or THE MoNTH. 

Bulk. — Take 7 for tbe unity term of a number, 
and the day of the month, plus the excess of sevens 
in the ratios of the century, year and month, for 
the unit term, rejecting the sevens in the statement, 
tbe excess is the day of the week, 1 of excess is 
Sunday, 2 Monday, 3 Tuesday, &c., excess indi- 
dates Saturday. 

Example. — > What day of the week will the 1th 

of July 1878 occur? 

4 + 1 
Statement. ~- =i 5th, or Thursday, ans. 

A^U examples are performed the same. See p. 197. 
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3 




S 




S 




2 




4 







imuiT 


Iel)rn»r7 


Uwcli 


Aprtl 


1I«7 


'"" 




1 


1 


88 


1 


60 


1 


91 


1 


13t 


1 


152 




2 


2 


33 


2 


61 




92 


2 


132 


2 


153 




3 


3 


34 


3 


63 


3 


93 


3 


133 


3 


151 




i 


4 


35 


4 


63 


4 


94 


4 


134 


4 


156 




6 


5 


36 


6 


64 


6 


95 


6 


135 


6 


168 




6 


6 


37 


6 


65 


6 


96 


e 


136 


6 


157 




7 


7 


38 


7 


66 


7 


97 


7 


137 


7 


168 




8 


8 


39 


8 


67 


8 


98 


8 


128 


8 


159 




» 


8 


40 




68 


9 


09 


9 


129 


9 


160 




10 


10 


41 


10 


69 


10 


100 


10 


130 


10 


161 




11 


11 


42 


11 


70 


11 


101 


11 


131 


11 


162 




12 


12 


43 


13 


71 


12 


102 


13 


132 


12 


163 




13 


13 


44 


13 


78 


13 


103 


13 


132 


13 


164 




14 


U 


45 


14 


73 


14 


104 


14 


134 


14 


165 




15 


15 


46 


16 


74 


16 


105 


16 


135 


15 


166 




16 


Ifi 


47 


16 


76 


16 


106 


IS 


136 


16 


167 




^ 


17 


48 


17 


76 


17 


107 


17 


137 


17 


168 




18 


49 


18 


77 


18 


108 


18 


138 


18 


169 




19 


19 


50 


19 


78 


19 


109 


19 


139 


19 


170 


20 


80 


20 


61 


20 


79 


80 


110 


30 


140 


80 


171 


21 


SI 


21 


52 


21 


80 


31 


111 


21 


141 


ai 


173 


23 


23 


32 


53 


23 


81 


22 


118 


23 


142 


38 


173 


23 


23 


23 


54 


23 


83 


23 


113 


23 


143 


23 


174 


21 


U 


24 


66 


24 


63 


24 


114 


24 


144 


24 


175 


25 


26 


26 


56 


25 


84 


85 


116 


25 


145 


26 


176 


26 


26 


86 


57 


96 


65 


9S 


lie 


26 


146 


26 


177 


27 


27 


27 


68 


27 


86 


37 


117 


37 


147 


27 


178 


28 


23 


28 


69 


23 


87 


28 


118 


38 


148 


28 


179 


29 


28 




V 


29 




29 


119 


39 


149 


29 


180 


») 


80 






30 


89 


30 


120 


30 


160 


30 


181 


31 


SI 






31 


90 






31 


161 







JIIC^dbyGOO^IC 



UGETinNQ OALCirLA.TOB. 



E _ 


n 




■ 


1 




9 




! 


1 


"' 


"- 


SaptoDtor 




OTta. 


DMtmbs 




182 


1 


213 




244 


1 


274 


1 


305 


1 335 




183 


2 


2U 




245 


2 


275 


2 


306 






181 


3 


215 




246 


3 


276 


3 


307 


3 337 




185 


4 


916 




247 


4 


277 


4 


308 






186 


6 


217 




248 


6 


278 


6 


309 






187 


6 


2IS 




249 


8 


279 


6 


310 


6 340 




188 


7 


219 




250 


7 


280 


7 


311 


7 341 




189 


8 






251 


8 


281 


e 


312 


8 343 




190 


9 


221 




253 


9 


282 


9 


813 


9 343 


10 


191 


10 


222 


10 


253 


10 


283 


10 


314 


10 344 


11 


192 


11 




11 


264 


11 


284 


11 


315 


11 345 


u 


193 


12 


224 


12 


255 


12 


285 


12 


316 


12 S4S 


13 


194 


13 


22S 




256 


13 


286 


13 


317 


13 317 


14 


195 


14 


22B 


14 


257 


14 


287 


14 


318 


14 343 


15 


196 


15 


227 


15 


258 


15 


288 


15 


319 


16 349 


le 


197 


IS 


228 


IS 


259 


16 


289 


la 




16 350 


17 


198 


17 




17 


260 


17 


290 


17 


321 


17 351 


IS 


199 


18 


230 


18 


261 


18 


291 


18 


3E2 


18 352 


19 


200 


19 


231 


19 


262 


19 


292 


19 


323 


19 353 


20 


201 


20 


232 


20 


263 


20 


293 


20 


324 


30 354 


31 


202 


21 


233 


21 


264 


21 


294 


21 


325 


21 355 


22 


203 


22 


234 


22 


266 


22 


295 


29 


326 


.22 356 


23 


2M 


23 


236 


23 


266 


23 


296 


23 


327 


23 357 


24 


205 


24 


236 


24 


267 


24 


397 


24 


328 


24 358 


25 


206 


2S 


237 


25 


268 


25 


298 


25 


329 


25 359 


26 


307 


26 


238 


26 


269 


26 


299 


26 




26 360 


27 


208 


27 


239 


27 


270 


27 


300 


27 


331 


27 361 


28 


209 


28 


240 


28 


271 


28 


301 


28 




28 362 


29 


210 


29 


241 


29 


272 


29 


302 


29 




29 363 


SO 


21 


30 


242 


30 


273 


30 


303 


30 


331 


30 364 


31 


21 


31 


243 






31 


304 






31 365 
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POWERS AND ROOTS. 

The prodnct of a number taken any nmnber 
of timds as a factor, is called a power of the 
umnber. 

A root of a number is sach a number as taken 
some number of times as factor will produce a 
given number. 

If the root is taken twice as a factor to pro- 
duce the number, it is the sguare root. If three 
times, the cube root. If four times, the fourth 
root, etc. 

Illustratioh. — 6 is the square root of 25. 
The cube root of 125. The fourth root of 625, 
because (5)»=25, C6)'=125, (6)'=625. 



(l)'=l 


(1)>=1 


(2)%=4 


(2)'=8 


(3)%=9 


(3)^27 


W=16 


(4)-=M 


{6)'=26 


(6)"=125 


(6)^36 


(6)"=216 


(7)'=49 


(7)'=343 


(8)^64 


(8)'=S12 


(9)'=81 


(9)>=729 


(10)'=100 


(10)>=1000 



We observe that the square of any one of the 
digits is less than 100. And the cabe of any 
one of the digits is less than 1000. Hence the 
sqnare root of two figures cannot give more than 
one figure. 
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Hence if we begin at the right of any number 
and Beparste it into periods of two figures each, 
the nxunber of periods would be the same aa the 
number of figures in its square root. 

In order to understand the method of extract- 
ing square root, it is necessary to consider how 
the square of a number consisting of two parts 
is formed from those parts. 

To do this let a represent any nomber what- 
ever, 6 represent any other number, then will 
a -f. 6 represent the sum and {a 4- by the square 
of the sum of any two numbers, but since the 
square of any two terms is the sqnare of the 
tirst, plus two times the first into the second, plus 
the square of the second: we have (a -f &)^=ci^ 4- 
2 at +6". 

3xLUBTiu,Ti0N. — 23 here a=20 and 6=3. 
Hence (o + 6)' will eqnal (20 + 3)*. In applying 
the aboTd formiila, commence at the units in- 
stead of the tens to find the square of the num- 
ber. Thus 3* is 9, two times 3 into 2 is 12. 
Write down the 2 and carry the 1 to the square 
of the first term 2, and we have 629, the square 
of 23 and 23 is the square root of 629. 

The square of any number of terms is the 
square of the first, plus two times the first into 
the second, pins the square of the second, plus 
two times the sum of the first two into the third, 
plus the square of the third, plus two the sum of 
thq first three into the fourth, plus the square o{ 
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the fonrtli, eto. Note — In appl;^ii^ the above 
formula commenoe at the miita to square nnm- 

Method of 'EiTOAunsa Squabs Boot. 

626. Thia number contains two periods; 
hence there are two fignrea in the root The 
greater sqnitre below 6, the first or left hand 
period is 4, the root of which is 2; and since 
there are two figures in the root, 2 wiU stand in 
the tens place and equal 20. Hence, we sab- 
tract the square of 20, vhich is 400, irom 625, 
and we have 225 remaining. We have found a 
square 20 feet on a side. Now, in order to pre- 
serve the square, we make the addition on two 
adjacent sides. Hence, we double 20, the 
length of one aide, and get 40, the trial divisor; 
dividing 225 by 40, we get the width of the ad- 
dition, 5 feet; addmg 5 feet to 40 feet, the width 
of the little square in the comer, we get 45, the 
true divisor. Multiplying 45 by 6, we get 225, 
the snziaoe of the addition. Hence, 25 is the 
length of one side of a square that contains 625 
square feet. 
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100 15625 aOO+aO+6. 
lat fanal diviaor 200 10000 



220 
240 



BtTLB. — Kemove the decimal point two places 
to the left in any number, extract the sqoare 
root of the quotient, and we have one tenth of 
the root of the number. 

Bemove the decimal point /our places to the 
left in any number, extract the sqoare root of 
the quotient and we have one hundredth part 
of the root of the number. 

Bemove the decimal point six places to the 
left in any number, extract the square root of 
the quotient, and we have the thousandth part 
of the root of the number. 
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What is the square root of 9604? 
What is the square root of 2401 ? 
What is the square root of 225 ? 
What is the sqitaze root of 64? 



OtJBE ROOT. 

Belitioh or Cube to Boot. 

oj 3 8 By observation we see that the 
31 _ 27 entire part of the cobe root of any 
4' =: 64 number below 1000 will be less than 
5' =125 10, and wiH, therefore, contain but 
% ^Sio 016 figure. The entire part of the 
01 ^^13 cobe root of a -number containing 
91 =^739 four, five or six figures, will contain 
10^=1000 two figures, and so on with the 
lai^er numbers. 

A cube of any number of terms, is tbe cube 
of the first term, plus three times the square of 
the first into the second, plus three times the 
first into the square of the second, plus the 
cube of the second, plus three times the square 
of the sum of the first two into the third, plus 
three times the sum of the first two into the 
square of the third, plus the cube of the third, 
etc 
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HEKDBESON'9 DECIMAL METHOD 

EXTRACTING THE CUBE ROOT, 

ABBBEVXATINS THE NEWTONIAN METHOD. 



(a+b+c+d)='=a'+3a^b+3abHbH3(a+b)^c 

+3(a+b)cHc*+3 (a+b+c)M+3(a+b+ 

1000+100+20+ 5 1.423828125 



a^^lOOOOOO 



iBt 



3ai*^^000000= _ 
3ab= 300000 

Ist 

3310000= ^^^ 
300000 

20000 2d 
3630000= ^^ 
3(a+b) €=66000 
\iS= 400 



. = 423828125 



: 18900125 
18900125 



376320ft=Trial Diviaw. 
3(a-}-b+c)d=16800 

''^-^ 3d 

3780205=^rao Diviuor. 
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Applying tliia example to the engiaving 
illuBtrating the decimal method of extracting 
roots, 1000 is the linear edge of the first cuhe, 
1000000 is the aurface of one side, 1000000000 
the solid contents. 

In the second cube the dark -parta represent 
the sor&ce contfuned in the divisor, while the 
blanks represent what is necessary to add to 
find the next trial divisor. In the third and 
fourth cubes the same remarks apply, thus 
saving by this method the usual labor ot squar- 
ing the root and multiplying by 3 for each 
trial divisor. 

Bulk. — Remove the decimal point three 
places to the left, extract the cube root of the 
quotient, and we have one-tenth of the root. 
Remove the decimal point six places to the 
left, extract the cube root of the quotient, and 
we have one-hundredth part of the root of the 
given nomber. Remove the point nine places 
to the left, extract the cube root of the quo- 
tient, and we have one-tboosandth part of the 
root. 

Removing the point 3 times 3, or 9 places to 
the left:, we find that one ot the three equal 
factors of one bilhon is one thousand. We 
place it to the left for the first figure of the 
root, 1000 feet, is the linear edge of a cube 
that contains one billion cubic feet. The first 
trial divisor is the surfece of the three adjacent 
sides of this cube, or three millions squa^^ feet. 
"We find the divisor is contained in the first 
dividend 100 times. We find three rectangles 
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The Bum of the three sides of the complete cube 
inTariably Tepreseats the trial divisor. To find 
each trial divisor, or the three sides of the complete 
cube, add what is shown as vacant in the engraving 
to the last true divisor. Each fRUE divisob is found 
by adding to the trial divisor three ttmes the surface 
of one side of each parallelopiped, and one side of 
the small cube. 

N. B. — Each figure in the root of any nnmber; 
after the first, as it occurs, equals the length of the 
small oube, or thickness of the addition; the root 
without this figure is the length of each parall^o- 
piped. 



' Cube Ro 



Divide any number by any cube, extract the 
cube root of the quotient, and multiply this root by 
the linear edge of the cube used as a divisor, and 
we have the cube root of the number. 



Rule op Square Root. 

Divide any number by a square, extract the 
square root of the quotient and multiply the root 
found by the linear edge of the square used as a 
divisor, and we have the square root of the number. 

The above rules are universal in thfiir applioatioa 
to all ezamplea. 
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and a Bmall cnbe necessary to complete the 
first addition. The length of one is 1000 feet, 
three 3000 feet, the width being 100 feet, the 
surface of the tiiree sides is 300000 square feet, 
and the small cnbe the square of 100 feet, ot 
10000 square feet. Hence, the sum of the eur- 
£ice8 of one side of each of the pieces neces- 
sary to complete the addition manes the true 
divisor, or 3810000; multiplying this number 
by 100, the thickness of the adiEfion, we find 
the number of cubic feet in the first addition, 
which subtracted irom the first dividend leaves 
a second dividend of 90828125 cubic feet to 
be added. In order to preserve the cubical 
form we make the additions on three acHacent 
ffldea, which forms the second trial divisor. 
We observe that the surface of these three 
rades is found by bringing down the 300000 and 
doubling the 10000, tne surface of one side of 
the small cube, and adding to the first true di- 
visor we get three sides of the cube, or the 
second trial divisor. We find it contained in 
the second dividend 20 times. Adding to thia 
trial divisor the surface of one side of each of 
the three rectangles and cue side of the smali 
cube, we get the second true divisor. Multi- 
plying this true divisor by 20, the thickness, 
we get the solid contents of the second ad- 
ditiop, which deducted fron the second divi- 
dend, leaves a third dividend of 18900125 to 
be added. Bringing down 66000, the surface 
of one side of each of the three rectangles in 
the last addition and 800, two sides of the 
email cube, we have the third trial divisor, or 



,l;Mb>G00glc 



60 ebkdbrsoh's 

three Bides of the cnbe. We find this di/isor 
is contained in the third ^vidend 5 times. 
Ad(KDg the Burfece of one side of each of the 
three rectangles, or 16800 a-|nare feet and 25 
feet, the anr&ce of one side of the smaU cube, 
we have 8780025 square feet, the third and 
last true divisor, which multiplied by five feet, 
the thickness, gives 18900125 cubic feet, op 
the solid contents of the last addition. 

. 2d Soiatjon.— 1423828125^1953125 = 729, 
and the cube root of 729 is 9 and 9 times 125, 
the linear edge of the cube used as the divisor 
equals 1125, the cube root of the number. 

SdSbfwdan,— 1423828125-=-15625=91125,and 
the cube root of 91125 is 45, which multiplied 
by 25, the hnear edge of the cube used as the 
divisor equals 1125, uie cube root of the number. 

4tk So^ud'on.— 1423828125 divided by the 
cube of 45 ^ves 15625, the cube root of which 
is 25, and 25X45, the linear edge of the cube 
used as a divisor, gives 1125, the cube root 
of the number. 
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Wliat is I2ie cube root of 5931^ ? 

PresTune the root to be divided into 13 equal 
parts. . > 

What is the oabe root of 117649 ? 

PreBome the root to be divided in 7 eqoal 
parts. 

What is the oabe root of 97336 ? 

Presume the root to be divided in 23 equal 
parts. 

What is tiie cube root of 95112 ? 

Let the root be divided into 29 equal parts. 

The niunbeT divided by the cobe of 29 equals 
8, and the cabe root of 8 is 2. Hence 29 times 
2 ia the cube root of the number or 68. 

What ia the cube root of 91125 ? 

IJet the root be divided into 9 equal parts, the 
number divided by the cube of 9 equals 125, the 
cube root of 125 is 5. Hence 9 times 5 or 45 is 
the cube root of the number. 

What is the cube root of 216x343? 

The cube root of 216 is 6. The root of 343 

18 7. 

The cube root of the product is 6 times 7 
or 42. 

What is the cube root of 64X125 ?» 

The cube root of 64 is 4. The cube root of 
125 is 5, 5x4=20. The cube root of the pro- 
duct. 

What is the cube root of 125x125=5x5 ? 

What is the cube root of 125x18625=5X25 
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What is the cube root of 512x729 ? 

The oabe root ol 512 is 8. The cube root of 
729 is 9. 

The onbe root of the prodnct is 8x9 or 72. 

What IB the cube root of 216x729 ? 

The cube root of 216 is 6. The cube root of 
729 is 9. 

The cube root of the prodoot is 6x9 or 5i. 



SQUARE AND CUBE ROOT OF 
FRACTIONS. 

To square a fraction, we equare its numerator 
for the numerator, and its denominator for the 
denominator. Hence, to find the square root 
of a fraction, we must extract the sqnare root of 
its numerator, for the numerator of the answer, 
and the square root of its denominator for the 
denominator of the answer. 

Illubtbatiohs, — Find the square root of |. 
The square lOot of 4, the numerator ia 2. The 
square root of 9, the denominator, is 3. Hence 
the answer, }. 

What is the square root of -^ ^A* 
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What is the square root of .0081 =: .09. 

When both terms of the froctioa are not per- 
fect sqiiares, only an approximate value of the 
root can he obtained. 

In order that the dGDominator of a decimal 
fraction may be a perfect square, its nnmerator 
mnst contain an even number of decimal places. 
Hence, to extract the square root of a decimal 
fraction, make its number of decimal places 
even, by annexing a zero, if necessary; extract 
the root, as in whole numbers, observing that 
there will be one decimal place in the root for 
eveiy two in the given fraction, the root may be 
found to any number of decimal places by an- 
nexing two zeros for every additional ^ure. 

To extract the cube root of a fraction, we ex- 
tract the cube root of the numerator for the 
numerator of the answer, and the cube root of 
the denominator for the denominator of the an- 
swer. If its nnmerator and denominator are 
uot perfect cubes, the approximate value of the 
cube root can only be obtained. If the denom- 
inator is not a perfect cube, both terms should 
be multiplied by the square of the denominator. 
Hence, to extract the square root of a decimal 
fraction, annex zeros, if necessary, to make its 
number of decimal places some mnltiple of 
tiiree; extract its root, as in whole numbers, 
observing that there will be one decimal place 
for every three in the given fraction. 
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TO FIND THE SURFACE OF 
PI^NE FIGURES. 

A triangle is a figure having three Bides and 
three angles. 

The altitade of a triangle iBthe perpendicnlai 
distance from the side ossomed as its base to 
to the vertex of the opposite angle. 

BnLE. — 2b firid the maface of any trioTiglef 
multiply the baae by half the alliiude. 

A right-angle triangle is a triangle having a 
right angle. 

lines are parallel vhen thej lie in the same 
direction. A paraUelogram is a f oor-sided figore 
having its opposite sides parallel. 

A trepizoid is a four-sided figure, having two 
of its sides parallel. 

A polygon is a fignre hounded on aU sides 
bj straight lines. 

Similar figures are those which have the same 
Bhape. 

The corresponding aides are proportional. 

The base of a figure is the side on vrhich it is 
supposed to stand. 

The altitude of a rectangle, a parallelogram 
or a trepizoid, is the perpendicular distance 
between its parallel basis. 

The area of a rectangle is the length multi- 
plied by the width. 
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Method of MEAsuBDia Laud. 

Find the number of roda by mnltiplymg the 
length bj tiie width. Bemove the point two 
places to the left, divide by eight and multiply 
the qnotiontby five; or remove the point two 
places, take ^ of the result, and we have the 
number of acres. Thtts: 3280 rods, the point 
removed two places leaves 32.80 + 8=: 4.1. 
4.1 X 6 = 20.5 acres. 

What is the number of acres in 2440 rods ? 
Remove the point two places we have 24.40; | 
X 24.40 is 15^, the number of acres. This 
method is of universal application, and may be 
stated in the following words: Bemove the deci' 
vud poivt two plaoea to the lefi, (aid % of the ^piUieni 
are the number of acres. 

We remove the point two places to reduce the 
number to xmits of a hundred, and since there 
are f of a hundred rods in one acre, five times 
i of the number of hundred rods must equal the 
number of acres; or simply the point removed 
two places and the quotient divided by ■} equals 
the number of acres. 

What are the number of acres in a field 160 
rods wide and 480 rods long? Bemove the 
point two places on 160, and take f of the quo- 
tient, we find one acre multiplied by 480, the 
length, we get 480 acres, Ans. 

What is the number of acres in a field 2200 
rods long aud 640 wide? 
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Wliat is tbe nomber of acres in a field of tri- 
angular Bhape? Tbe base of the triangle is 800 
rods and the altitude 300; since the area is the 
base multiplied by half the altitude. Half the 
altitude is 150; remove the point two places on 
800, and we have 8, and 1x8=5, and 5x150=: 
750, the number of acres in the field. 

The area of a circle also equals the square of 
its radius multiplied bj S.1416, the ratio of the 
circmnference to the diameter. It the radius is 
two feet the area of the circle is 3.1416x2^=: 
12.5664. 

Find the area of a circle 12 feot in diameter. 

Find the area of a circle of 8 feet radius: of 
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The convex surface of a cylinder equals tli« 
product of the circumferenoe of its base hj itt 
altitude. 

What is the solidity of s cylinder 8 feet higl 
with a base 4 feet iu diameter? A cjlinder 12 
feet high, with a base 1 foot diameter? 

What is the diameter of a sphere containing 
100 cubic feet? 

HENDERSOK'S 

NEW DECIMAL METHOD OF MBASUElim GBAIS 
AND MQUID 

KuLE. — ^Having found the number of cubic 
feet in a box or bin, remove the decimal point 
one place to the left in the sum found ana muU 
tiply by 8 in all ezamplea; because, a cubic 
foot is eight-tenths of a bushel nearly. Add 4^ 
bushel for every 1000 bushels so found for cor- 
rect answer. 

To find the number of gallons, multiply- the 
number of bushels by 8. 

ExAMPLK — . — Suppose a box or bin to be 
75 feet long, 56 feet wide, and 27 feet deep, 
thus, 75X56X27=113400 cubic feet: To find 
the number of bushels, remove the decimal 
point one place to the left, and multiply by 8. 
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BOHE OP THE MiSCELLANEODS WeIQHTB 10 TBM 



BnokwhesL 

Com in ear. 

ContmeaL 

Potatoes. 

Salt. 

PeaohM, dried. 

Apples, dried. 

OloTerseod. 

Timodiy. 

Flax. 



SHORT METHODS IN DIVIS- 
ION AND MULTIPHOATION. 

Bdmove iba point one place to Uie right to 
miiltiply by 10; two places to multiply by 100; 
tbtee places 1000, etc. 

To divide, remove it to the left 

To multiply by 2S, divide by 4 and call the 
quotient hundreds. 

Thos: 25x480=12000. 480+4—120 call it 
hundreds, makes 12000. Divide by 4, be- 
cause 25 is one quarter ot a hundred. 

To multiply by 2^ divide by 4 and call it tens; 
call it tens, because 21 is the quarter of ten. 
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To multiply by 125, divide by 8 and call it 
thousands. Call it thousands, because 126 is J 
of a thousand. 

To multiply by 12} divide by 8; call it hun- 
dreds. 

To multiply by IJ divide by 8; call it tens. 

To multiply by 62} divide by 16 and call it 
thousands. 

To multiply by 6J divide by 16 a^d call it 
hundreds. 

To multiply by 31^ divide by 32 and call it 
thousands. 

To multiply by 333^, divide by 3 and call it 
thousands. 

lo multiply by 33}, divide by 3 and call it 
hundreds. 

To multiply by 3}, divide by 3 and call it tons. 

To multiply by 50, divide by 2 and coll it hun- 
dreds. 

To multiply by 66j, divide by 16 and call it 
thouBauds. 

To multiply oy 6J, divide by 15 and call it 
hundreds. 

To multiply by 833}, divide by 12 and call it 
ten thousands, by annexing four ciphers. 

To multiply by 83}, divide by 12 and call it 
thousands. 

To multiply by 8}, divide by 12 and call it 
hundreds. Divide by 12 and ooall it hundreds. 



JIIC^dbyGOOgk' 



60 HENDBBSON'a 

becaase 8} is iV ol a hnndrod.. The reason la 
similar in each case. 

The primitive meaning of reason is hook Boni9> 
thing to hold on by. Please get the reason in 
each case. 

To nmltiply by 166§, divide by 6 and call il 
thousands; because 166| is i of 1000. 

To multiply by 168, divide by 6 and call it 
hundreds. 

To multiply by 1|, divide by 6 and call it tena. 

To multiply by 37J, take | of the number and 
call it hundreds; 87|, J of the number, and call 
' it hnndreds, etc. 

We simply reverse these methods to divide- 
To divide by 10, 100, 1900, etc., we remove 
the point one, two, and three places t9 the left. 

To divide by 25, remove the decimal point 
two places to the left and multiply by 4. 

Removing the point two places divides by one 
hundred; hence the qnotientis 4 times to small; 
lienoe we remove the point two places and 
multiply by 4. 

To divide by 2^, remove the point one place 
to the left and multiply by 4. 

To divide by 125, remove the point three 
places to the left and multiply by 8. 

To divide by 12^, remove the point two places 
to the left and multiply by 8. 

To divide by li, remove the point one place 
to the left and multiply by 8. There are about 
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1} cnbio feet in one bnshel. Hence divide the 
nmuber of cubic feet by Xi gives the utunber of 
bushels ne&rly. 

To divide by 625, remove the point four places 
to the left and multiply by 16. 

To divide by 62J, remove the point three 
places to the left and multiply by 16. 

To divide by 6^, remove the point two places 
to the left and multiply by 16. 

To divide by 3125, remove the point five places 
to the left and multiply by 32. 

To divide by 3|, remove the point two places 
to the left and multiply by 32. 

To divide 333J, remove the point three places 
to the left and multiply by three. 

To divide by 666|, remove the point four 
placeB to die left and multiply by 15. > 

To divide by 66|, remove the point three 
places ta the left and multiply by 15. 

To divide by 8334, remove the point four 
places to the left and multiply by 12. 

To divide by 83i, remove lie point three 
places to the leJFt and multiply by 12. 

To divide by 8i, remove the point two places 
to the left and multiply by 12. 

To divide by 166|, remove the point three 
places to the left and multiply by 6. Bemoving 
the point three places divides by 1000; hence 
the quotient is 6 times too small. 166| ia J >f 
1000. 
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MENTAL EXERCISE. 
c 1. — Take 1, mnltiplj by 49, extract 
the Bqnare root, mnltiply by i, subtract 1, anil 
extract the cabe root; what is the result? 

Pbobleii2. — ^rak©9, divide by 2, multiply by 
6, extract the cube root, multiply by 27, and 
extract the fourth root; what is the resnlt? 

PeoMjEM 3. — Take 48, divide by 2, midtiply 
by 4, add 4, extract the square root, multiply 
by 5, snbtract 1, divide by Beren, and what is 
the resnlt? 

PeobIm:.^ 4.— Take 83, mnltiply by 8J, snb- 
tract I, divide by 8, extract the Bqnare root, 
mnltiply by 40 and divide by 10; what is the 
resuU? 

Peom,ek 6,— Take IJ, mnltiply by IJ, 2} by 
2i, 3J by 3J, mn it ap to 12J, in concert. 

Pboblem 6.— Take IJ, mnltiply by If, ^ by 
2J, etc., np to 12. 

Pboblem 7.— Take If multiply by 1|, 21 by 
2f, etc., up to 15. 

Pboblem 8.— Take I4, mnltiply by 1+, 2f by 
2^, etc., up to 20. 

Peobleh 9.— Take If, mnltiply by 1|, 2| by 
2S, etc., up to 17. 

PBOBI.EM 10.— Take IJ, multiply by 1^, 2tby 
2«, etc. 

Pboblem 11.— Take 1 V. mnltiply by IW, aft 
by 2 A. etc. 
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PBOBtmi 12.— Tate 1^, miatiply by l^^, 2^ 
by 2iV, eto. 

FsomJEK 18.— Take 12|, mnltiply by 12^, 11) 
by llj, etc., down to 1. 

Peoblem 14.— Take 11 J, moltiplybyllf, lOJ 
by 10}, etc., down to 1. 

Problem 16.— Tate 125, maltiply by l^, llj 
by Hi, etc., down to 1. 

PBOBtEM 16.— Tate 13|, multiply by 131, 12) 
by 12|, etc., down to 1. 

Pboblkm 17.— Take 12^, multiply by 12^, 
llft^ by ll-iV. etc., down to 1. 

Pboblem 18.— Tate 10,^, muliiply by 10^, 
etc., down to 1. 

Peoblem 19.— Take 12^, multiply by 12,^, 
etc., down to 1. 

Pboblem 20.— Take 8^, maltiply by 8A* 
7VV ^y 7^. e*o-t down to 1. 

Pboblem 21.— Take 10,^, multiply by 10^, 
&A by 9-^, etc., down to 1. 

Pboblem: 22.— T^e 12^, mnltiply by 12^, 
etc., down to 1. 

Pboblem 23.— Take 11^. multiply by llHi 
etc., down to 1. 

PEOBLEar24.— Take 12f, multiply by 12}, etc., 
down to 1. 

Pboblbm 26.— Take 8^* multiply by 8}|, eto.i 
down to 1. 

Problem 26.— Take 134, multiply by 13f ; eto., 
down to 1. 
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The mean of feco numAera is hcdf their awm, or 
the nurrAer equally distant from the two numben. 

The product of two nrnnbers is the square of their 
mean diminished by the square of half of their dif- 

Fboblem 27.-19 times 21, 18 times 22, etc., 
down to 16. Thtis ; The mean is 20, the square 
of 20 is 400, 400— the square of 1 is 399 ; the 
product, 18 times 22 is the square of 20, 400 — 
the square of 2, 4, 396. 17 times 23 is 391, 16 
times 24, 384 ; 15 tunes 26, 375. 

Peoklem 28.— Take 29 by 31, 28 by 32, etc., 
down to 20 and up to 40. 

Peoklem 29.— Take 39 by 41, 88 l^ 42, etc, 
down to 30 and up to 50. 

Problem 30.— Take 49 by 61, 48 by 52, etc, 
down to 40 and up to 60. 

Problem 31.— Take 59 by 61, 58 by 62, etc., 
down to 50 and up to 70, 

Pboblem 32.— Take 69 by 71, 68 by 72, etc., 
down to 60 and up to 80. 

Pboblem 33.— Take 79 by 81, 78 by 82, etc., 
down to 70 and up to 90. 

Peoblem 34.— Take 89 by 91, 88 by 92, etc., 
down to 90 and up to 100. 

The complement of a nuTW&cr ia the difference of 
thai nwnJjer and some particular nund>er above 
it. The BV^lemeni of a number is the difference 
of thai number ani Jomc particular number be- 
low ii. 
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Thus, tlie complement of 99 is the-differeDCO 
of 99 and 100, which is 1. 

The Bnpplement of 101 is the difference of 
101 and 100, which is 1. 

Pboblem35. — Commence at 99 and aqaare nnm- 
bers down to 90. Thus : 99 times 99 is 9801, 
96 times 98 is 9604, 97 times 97 is 9409, 96 
times 96 is 9216, etc. Simply diminish the 
number by its complement, call it hundreds and 
add the square of the complement. 

When we us© the supplement, we add it to 
the number, give it its proper name and add 
the square of the supplement. 

Thus : 101 times 101, the snppleioent 1 added 
to 101 mt^ea 102, call it hundreds, is 10200, 
ploB the Bqoare of the snpplemont is 10201. 

PbobIiEh 36. — Commence at 101, square all 
the numbers up to 110 and down to 90. 

Fbobleu 37. — Commence at 61, square all the 
numbers up to 60 and down to 40. 

FsoBLmi 38. — Commence at 21, square all 
the numbers up to 25 and down to 15. 

Pboblhm 39. — Commence at 11, square all 
the numbers up to 15 and down to 5. 

Pboblem 40. — Commence at 999, square all 
like numbers down to 990 and up to 1010, eto.^ 
etc., etc., etc. 
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MISCELLANEOUS PBOBLEMS. 

PbobIiEK 1. — ^Hov many boshela in a bin 10 
feet long, 4 feet -wide and 4 feet deep? 

SoLtmON. — Since there are '^ of a cubic foot 
in one bushel, the bin will contain 8 times ^ 
of the nnmber of cabie feet, in bushels. iV °^ 
10 is 1, 8 timea 1 are 8, 4 times 8, 32, and 4 
times 32, 128, Ans. Or find the namber of 
cnbio feet in the bin, remove the decimal point 
one place to the left, and multiply by 8 in all 
cases. Thus ; the product of 4, 4 and 10 is 160; 
remove the point one place to the left and we 
have 16, 16 multiplied by 8 is 128, Ans. 

Fboblsh 2. — How many bushels in a bin 32 
feet long, 16 feet wide and 5| feet high? 

Problem 3. — How many bushels in a bin 24 
foet long, 12 feet wide, 4^ feet high? 

Pboblek 4. — ^A cubic foot of water weighs 62 
lbs. 8 oz. — what is the pressure on S acres at 
the bottom of the sea, where the water is 1 mile 
deep? 

Pboblek 5. — What would be the weight of 
this planet if one cubic foot weighs 62^ pounds? 

Pboblem 6. — If 21f bushels of oats are re- 
quired to seed 9$ acres, how many bushels will 
be required to seed a field of 100 acres? 

Pboblem 7.— If 33J pounds of tea cost $37J, 
how much will 300 pounds cost? 
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Pboblek 8. — ^A field 3^ times as long as it is 
•wide contains SO acres — ^wliat are its dimensions? 

Pbobleh 9. — If each one of 20 pnpils breathe 
30 cnbio feet of air per honr, in how long a' 
time Trill they breathe as mnch iiir as a room 20 
by 30 and 8 feet high oontains? 

Fboblek 10. — If gold is 1.12}, what is cor- 
rency worth? 

SOLDTION. — The value of onrrency woold be 
■^f^ simply mnltiplying the numerator and 
denominator by 2 and we have fU = i ; hence 
one dollar in correnoy is worth } x ^^^ cents, or 
88$ cents. 

Pboblem 11. — If currency is worth 885 cents 
on the dollar, what is gold worth ? Simply in- 
vert the preceding operation. 

Pboblem 12.^If gold is 1.10}, what is onr- 
rency? 

Pboblem 13. — If currency is 95 cents on the 
dollar, what is gold? 

Pboblem 14. — If a woU can eat a sheep in | 
of an hour, and a bear in | of an hour, how 
long will it take them together io eat what re- 
mains of a sheep after the wolf haa been eating 
half an honr? 

Solution. — In on© hour the wolf eats 4 of a 
sheep, after eating half an hour f of the sheep 
would remain, since in one hour they eat -J-j-i or 
II-; to eat 4 or ^j- of a sheep it wotdd take them 
as long w If is contained in ^, which is ^ of 
an hour, Aob. 



,>ioib;Googk 



Pbokbm 15. — John cuts a cord of wood in f 
of a day, James in f of a day, hov long vill it 
take them to cut a cord when they work to- 
gether? 

Pboblem 16. — A can do a piece of wort in 8 
days and A and B can do the same in 6 days; 
after A did ^ of the work, B did the remainder 
— how long did it tske him? 

Peoblem 17. — Divide the nnmber 108 into 
two snoh parts, that f of the first-f-S shall equal 
the aeoond. 

Pbobleic 18. — ^A ship mast 63 feet in length, 
in a storm, waa broken ofiF; § of what was 
broken off equaled f of what remained; bow 
much was broken off, and how much remained? 

Pboblem 19. — A farmer has 2290 sheep in 
two fields, I of the number in the first field 
equals f of the nmuber in the second; how 
many are there in each field? 

Pboblem 20. — ^A market woman was requested 
to buy 99 fowls, consisting of two different 
kinds; i of the number of the first kind was to 
equal } of the second kind; how many of each 
kind must she buy? 

Problem 21. — ^A farmer, after selling J of 1\ 
times as much grain as he had, had lOOboshels- 
remaining; how much had he at first? 

Problem. 22. — Divide the number 170 into 
two parts, that shall be to each other as g to {. 

PROBLEM 23. — I of A's number of sheep plus 
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I of B*s nttmber equals 900; hov many sheep 
has each, providing f of B's number is J of A'b 
nnmberi 

Pbobleh 24. — X gold and silver watch were 
bought for $320; the silver watch cost -f aa 
mnch as the gold one; what was the cost of 
each? 

Problem 25 — i of A's money -\- % ot B's; 
equals 6600; and f of B's is 4 times } of A's; 
how much money has each? 

Peoelem 26. — Divide the number 60 into two 
parts, that shall be to each other as ^ to f 

Pbobi^BH 27. — The sum of two nombers is 
140, and the larger is to the smaller as 1 to |; 
what are the numbers? ) 

Pboblem 28. — A and B together owe $207; 
B owes ft as mach as A; how mnch does each 
owe? 

Pbobleic 29. — I sold s horse for J more thaa 
he cost me, receiviag $270 for him; how mnch 
did he cost me ? 

PaoBLEM 30. — What will f of a barrel of flour 
cost at $11.28 per barrel? 

Pboblem 31. — What will ^ of a bag of coSee 
weigh if a bag weighs 147 Sis? 

Pboblem 32. — What will 5 of a ponnd of tea 
cost at $1.25 per pound? 

Pboblem 33. — What will ^ of a cord ol wood 
cost at $6.25 per cord? 

Problem 34. — What will -^ of a hogshead of 
wine cost at $138.75 per hogshead? 
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pBOBLEH 36. — ^How maob is ^ and ^ of ^ of 15 f 

FBOBijai 36. — A and B traded in company; 
Apnt in } as maoh as B; they gained $750; 
what was each man's share? 

PbOBLEK 37. — James says to John, give me 
$7.00 and I will have as mach money as yon. 
John says to James, give me $7.00 and I will 
have twice as much as yoa, Ans. 8S and 49. 

Simply maltiply the $7.00 by the nmnbers 5 
and 7; and for all eimilar problems simply mul- 
tiply the snm of money given, by the numbers 
6 and 7. 

Fboblem 38. — A says ta B, give me $3|^ and I 
win have as much money as you. B says to A, 
give me $3} and 1 will haVe twice aa much as 
you. How much money has each? 

Pboblem 39. — Haight says to Booth, give me 
1000 sheep and I will have as many as yon. 
Booth says to Haight, give me 1000 and I will 
have twice as many as yon. How much has each? 

Pboblem 40. — Friedlander says to Beese, give 
me $500,000 and I will have as mnoh as you. 
Beese says to Friedlander, give me $500,000 
and I will have twice as mnoh as you. How 
much has each? 

Pboblem 41. — says to D, give me $13.33J 
and I wUl have as much money as you. D says 
to O, give me 13.38} and I will have twice as 
much money as you. How much has each? 

Pboblem 42.— Qieelej savs to Grant, give mo 
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50,000 votes and I will have as many as you. 
Grant says to Greeley, give me 50,000 votes 
and I will have twice as many as yon ; how 
many has each J 

Pbobleh 43. — Two Hoodlums go into a sa- 
loon; one says to the other, give me as much 
money as I have, and I will spend two bits 
with yon. They go into another saloon, and 
he says, give me as much money aa I now 
have, and I will spend two bits with you. 
They went into the third saloon, and he made 
the same statement, and coming out of the 
third saloon he had nothing left How much 
had he when he went into the first saloon? 
Ana., 1{ bits. Simply J of the smn spent in 
the first saloon is the answer. 

Pboblbm 44. — A and B step into a hotel ; 
A says to £, give me as much money as I 
have, and I will spend five dollars with you. 
They go into a second and third, A mailing 
the same statement ; and coming out of the 
third, he had nothing left. How much had 
he when they went into the first hotel? 

PEOBLBM 45.— If 3 be the aiird of 6, what 
will the foorth of 30 be ? Ane. 31- 

SoLtmoN.— The third of 6 is 3, if 3 be 2, 1 
is 1 of 2 or I, and 20 is 20 timss | or V. ^e 
} of 20 is the 5 of V or V. ^ Ans. 

Problem 46.— If the third of 6 be 3, what 
will the fourth of 20 be ? Ans. 7 J . 
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SoLimoN.— If 2 be 3, 1 is } of 3, 1} and 2q 
is 20 times 1} or 30, i of 20 is the 1 of 30 or 



The cironmf eresoe of a otrde equals the diam< 
eter multiplied by 3.1416, the ratio of the oir' 
enmference to the diameter. 



The area of a circle equals the squate-of tha 
radios multiplied by 3.1416. 



The area of a circle equals one quarter of the 
diameter multiplied by the circumference. 

The radius of a circle equals the circumfer- 
ence multiplied by 0.159155. 

The radius of a circle eqoals the -square root 
of the area multiplied by 0.66419. 

The diameter of a circle equals tlie-ciionm- 
ferenoe multiplied by 0.31831. 

The diameter of a circle equals the square 
root of the area multiplied by 1.12838. 

The side of an inscribed equilateral triangle 
equals the diameter of the circle multiplied by 
0.86. 

The side of as inscribed square equals the 
diameter multiplied by 0.7071. 
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The oiroomferenoe of a circle moltiplied hy 
0.282 eqoals one side of a Bqoare of the same 
area. 

The side of a square equals the diameter of a 
circle of the same area multiplied by 0.8862. 

The area of a triangle equals the baae molti- 
tiplied bj one half of its altitade. 

The area of an ellipse equals the product of 
botii diameters and .7864. 

The solidity of a sphere equals its surface 
moltif^ed by one-sixth of its diameter. 

The surface equals the prodnoi of the diam- 
eter Btad circumference. 

The surface of a sphere equals the square of 
&e diuneter multiplied by 3.1416. 

The surface equals the square of the -eiToiun- 
ference multiplied by 0.3183. 

The BoKdity of a sphere equals the -cube of 
the diameter mnllipUed by 0.5236. 

The ^ameter of a sphere equals the square 
toot of the surface multiplied by 0.56419. 

£he square root of the surface of a sphere 
multiplied by 1.772454 equals the circumference. 

The diameter of a sphere equals the cube root 
of its solidity multiplied by 1.2407. 

The circumference of a sphere equals the 
cube root of its solidity multiplied by 3.8978. 

The side of an inscribed cnbe equals the 
iradina multiplied by 1.1547. 
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The solidity ot a cone or pyramid equals the 
area of its base multiplied bj one third of its 
altitude. 
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BUSINESS FORMS. 

Note Negotiable by Delivery. 
9100. Boston, June 28, 187—. 

Four moDths Bfter date, we promise to pay A. L., tv 
beaier, one hundred dollus, TiJue reodvea. 

A. B.&0. 

Note Negotiable by Lidorsement. 
9100. BoeroN, Jane 23, 187—. 

Ninety days after date, t ptmniBe to M.y A. L., or 
order, one faiudred dollan, at the Stifblk Bank, Boston, 
Toioe received. A. B. 

Note not Negotiable. 
9100. Boston, June 23, 187—. 

Three months after date, I promise to pay A. L. on* 
hundred dollarB, value received. A. B. 

Ordinary Inland Bill of Ikehange, or l>rafl. 
9100. Boston, June 23, 187—. 

Three months* after date, pay to the order of Q. W., 
One Hundred Dollars, value received, and charge the 
■ame to our account. 0. D. & Oo. 

To E. F., Merchant, New Tork. 

A Foreign £31, or Set ofSkechange. 
91000. Boston, June 28, 187—. 

8ixtv days* after sieht of this Fmsr of Ezohanm, 
Second and Third of the same tenor and- date unpaia,) 

S,y to tbe order of 0. D. k Oo., in L ■■■ — , the sum of 
ae Thouuud Dollars, value received, and charge the 
same to aooount aa advised by A. B. 

To. Mr. E. F., ofO . 

* Tbis admita of tbft followlBg varlationa, aooordtoK to eti- 
cumBlaacea: Inateadof "tbTeeemonthi,"or " Biit/dan," 

It Riav ttQ fiftt light-" Ar ftt flank & tiniM *< kffeAp iiiffht.'' at 

t iptoiflo time 
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[A receipt if n*t cooclQBiTe, bat onljpreBomptlTe erldenee, 
that the monej thireia mentioaed h&B been paid ; it maj 
be denied, TAried, or contradicted by parole or other 
avidenee.] 

Seceipt in FuU. 
BoBTOM, June 2S, 187 — . Beoaived-of^ B. tiren^ 
dollus, in full of all aoconnta. 0. D. 

»20. 

Beceipt on Account. 
BoeioN, June 23, 187 — . Beoeived of A. B., ten 
dollars on aooonnt, 0. J). 

no. 

BecdptfoT Horse, with Warranty. 

Boston, Juno 28, 187 — . Eeceived from A. B. two 
hnndred dollars, for a bay gelding, warranted sonnd in 
ever; respect, quiet to liaeanddriTe, and &ee from rice. 

»200. 0. i>. 

BOHBOVZD HOHST. 

950. Boston, June 23 187^ 

Borrowed and received of A. B. fi% doUats, whidi I 
promise to pay on^emaud, witli interest 0. D. 

SDB BILL. 

Boston, Jnne 23, 187 — . DoC, on demand, to A.B., 
one hundred dollars, valne received. N. 0. 



Mr. A. B. BosTOH, Jnne 23, 187™. 

Please to pay A. L. ten dollars, in merohandise, and 
diai^ the same to m; aooonnL S .0. 

Mr. A B. Boston, Jnne 23, 187—. 

Please pay 0. D., or bearer, leu dollars, and charge 
the same to my aooonnt. £. F. 
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POPULATION' 01" THE ■WORLD. 



The Ifttest and most reliable etatlstlos on the mbjeot 
estimate Ibe population of the World at 1,376^00,000, 
which U thus divided among the different continents: 

Eoiope 298,000,000 

Asia.... - 805,400,000 

America 81,400,000 

AJWca -.- 101,000,000 

A«8traUa,eto -. .« _ 4,200,000 

Total - - 1,875,000,000 

Beckoning the average deaths as abont one in everr 
forty Inhabitants, 32,000,000 die In a yoarj 87,071 In a 
day J 8,633 In an hour ; and, 61 in a minute, Thns, one 
homan being dies on an averse every second, and more 
than one Is bom. 

The entire population Is thos divided in point of re- 
ligion: 

ChrijrtianB—Protestanta ...- 100,886,000 

Roman Catholics 166,460,200 

Eaatem Church....... 81,478,000 



877,775,200 

Buddhists .. — 360,000,000 

Other A^aUo Creeds^ - 260,000,000 

F^ans 200,000,000 

Mohammedans ~.. 166,000,000 

Jews..... — ..——• .™,._......„-.™..-. 7,000,000 
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PRESIDEIITS OP THE UNTTED STATES, 

FBOU TEE AimmolT OF THB OOMSTITUTIOU, 



s 


..^ 


SEBIDKMOB. 


BOBIT, 


«^^ 


1 


Oeoige WHblngtoD 


Virginia. 


1732 

"iTSs" 
174S 


1789 


s 


JohxT Adams...- 


MaBsachusetts 
Virginia „ 


1707 














1781 




7 












1758 
















Massaohnsetts 
Tennessee 

NewYork!.'."!! 


1787 
1767 

'1782' 
1778 
1790 
1796 
1784 
1800 
1804 
1791 
1809 




11 

12 


Andrew Jackson...- 

Andrew JaokBon...- 


1829 
1833 




Wm. E, ;Harrisoii»- 

John Tyler 












Tennessee 

Looisiana 

New York 

N. Bampshira 
Pennsylvania 




16 


Zocbar; Taylor.*. 


1849 
















Abraham Lincoln 














Tennessee 


1808 

1822 


















'£i 


Rutherford B Hayes 


Ohio „ 

Ohio 

Vermont-.. ,..., 


1832 

1831 
1830 


1877 




C. A. Arthur. 


1881 



TheBi;tti(iioIfli|*book(radaatcdatuaie ooUege uC. A. Artlmi. 
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TABLE, 

SHOWma DITTBRKNCE OP TIMK IN VARIOUS 
OmES WHEN IT IS 13 NOON AT NEW YORK. 



New Tork...l2.00 M. 

Bofialo 11.40 A.H. 

C5ncinnata ...11.18 

Chicago 11.07 

St. Louis 10.55 

SanFrane'o.. 8.45 
New Orleans 10.56 
Washington 11.48 
Charleaton... 11.86 
Havana 11.25 



Boston 12.12 p.ii 

Quebec 12.12 

Portland 12.15 

London ...... 4,55 

Paris 6.05 

Borne 5.45 

Constan'ople 6.41 

Vienna 6.00 

8t Peterab'g 6.57 
Pekiu -.12.40 a.h 



WEIGHTS AND MEASURES. 

TROY WEIGHT. 

By tlus weight gold, silver, platina and pre- 
cious stones (except diamoDds) are estimated. 
20 mites...! grain. I 20 pennyw't3..1 ounce. 
20 ffraiiis...lpennyw't. ] 12 ounces. 1 pound. 

Pure gold is 24 carats fine. The U. S. stand- 
ard for gold coin ia nine-tenths pure gold. 

The term carat is also applied to a weight of 
Sj grains troy, used in weighing diamonas ; it 
is mvided into 4 parts called grains ; S^ grains 
troy are thus equal to 4 grains diamond weight. 

APOTHECARIES' WEIGHT. 

The pound and ounce of this weight are the 
same as the pound and ounce troy, bat diffei^ 
ently divided. 

20 grains troy 1 scruple 9 

8 ecrnples 1 drachm 3 

8 dracnms. 1 ounce troy... ^ 

12 ounces. 1 pound troy...B> 

Wholesale druggists sell their goods by ^ 
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avoiedttpois weight. 
By this weight all goods are sold except 
tUoae named imaer troy weight. 

16 drachms 1 oance. 

16 ounces 1 pound. 

25 pounds 1 quarter. 

4 quarters 1 hundred weight> 

20 hundred weight.. .1 ton. 

APOISECAKIES' FLUID HEASUBE. 

60tiiimms 1 fluid drachm — .../^^ 

8 fluid drachms 1 onnce (troy.) /3. 

16 ounces (troy) 1 pint. 

8 pints 1 gallon. 

LIQ,tnD, OB WINE MEASURE. 



jiic^dbvGoo^le 



UiSBJsm<3 cALcmiAToa. 81 

liONQ MEABUBE. 

12 inches — 1 foot. 

3 feet 1 yard. 

5) yards 1 rod, pole or perch, 

40 poles 1 fkriong. 

8 Airlongs, or 1760 yards 1 mile. 

TU-nw nnT.T.ATTB-nTTH LENGTHa. 

12 inches {in.) make 1 foot .ft. 

8 ft. " lyard .i/d. 

6J yd. " 1 rod or pole .....rd. or p. 

40 TO. " 1 fiirlong .fur. 

8 for. " 1 statute mile.. ..mi. 

BCBVETOBS' LOHO lOIASURE. 

7.92 inches (in.) make 1 link L 

25 L "1 rod or pole..n^ orp, 

4 id., ort)6ft., " 1 chain ck. 

80<di. " limle mi. 

SQUABE MEASURE. 

144 square inchea 1 aqnare foot. 

9 sqaare feet 1 square yard.' 

30( square yards 1 square rod or perch. 

40 square rods 1 rood. 

4 roods 1 acre. 

640 acres 1 square mile. 

TT. 8. GOVERNMENT LAMD MEASUKB. \ 

A. township — 36 sections, each a mile Bqnare. 

A Bection--€40 acres. 

A quarter section, half a mile square— 160 acres. 

An eighth section, half a mile long, north and 
south, and a quarter of a mile wide — 80 acres. 

A sixte«nth section, a quarter of a mile square— 
40 acres. 
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HEXDERSONS 



The sections are all nambered Ito 36, oommeno- 
ing at the northeast comer, thus : 



6 


5 


4 


3 


2 


."1= 


7 


8 


9 


10 


11 


12 


18 


17 


16* 


16 


14 


13 


19 


20 


21 


22 


23 


24 


80 


29 


28 


27 


26 


26 


31 


32 


33 


34 


36 


36 



• BcIumI BhUdd. 

The sectioDB are divided into qoarters, which 
are named by the cardinal points,- as in section 
1. The qnartera are divided in the same way. 
The desciiption of a forty acre lot would read : 
The aonth half of the west half of the south* 
west quarter of section 1 in township 24, north 
of range 7 west, or as the case might be; and 
sometunes will &11 short and sometimes over* 
ran the number of acres it is supposed to con- 
tain. NAXjnCAL MEASURE 

6 feet 1 fathom. 

120 feet 1 cable in length. 

110 fathoma, or 660 ft-.l furlong. 

6075$ feet 1 Qanticalmile. 

3 naatic&l miles 1 leafpie. 

20 leagues, or60geo.m.l degree. 

360 degrees The earth's dronmferenoe. 

=24,8551 miles, nearly. 
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The nanticsl mile is ?9(^ feet longer than the 
umile. 



CTJBIO UEASUBE 

1728 cubic inches 1 cubic foot. 

27 cubic feet. 1 cubic yard^ 

18 cubic feet 1 cordft.,oriVof-wood. 

8 cord ft., or 128 cub ft...l cord. 
40 It. or round, or 60 ft. ) . . 
of hewn timber. | ^ w*^ 

40 onbiofeet 1 ton of shipping. 

UIBOUZ.AB MEABURK 

60 seconds 1 minute. 

60 minutes 1 degree. 

60 degrees 1 sign. 

90 degrees 1 quadrant. 

360 degrees ..1 circumference. 

UKASiritE OF TIME. 

60 seconds ..^ 1 minute. 

60miDiitefr. 1 hour, 

24 hours 1 day. 

7 days 1 week. 

28 days 1 Innar month. 

28, 29, 30, or 31 dajrs 1 calendar month. 

12 calendar months „1 year. 

365 days 1 common year. 

366 days .1 leap year. 

365i days 1 Juhan. 

365 d. fth. 48 m. 49 6 1 solar year. 

365 d. 6 h. 9 m. 12 a 1 siderial year. 
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HBNDEBBOH S 



The denudes of most flnida and flolid bodiea 
have been compared with that of water; and 
the nnmber ezpresfdug the amount that one 
cubic inch of a body ia heavier or Ughter than 
the same amount of water, is called the dendty 
or the specific ^aviiy of the body. The follow- 
ing are the Bpecific gravities of a few well- 
known bodlBs: 





8p«Ulo 




Speclfla 




0.24 
0.38 
0.439 
0.555 
0.677 
0.713 
0.793 
0.872 
0.029 
0.916 
1.O0O 
1.026 
1.030 
1.170 
1.770 
1.848 
1.917 


Quartz- ~.. 

Basalt „ - 




Poplar wood.-_ 


2.66 
2.60 
































Ice 


Iron (wrought).- 


7.788 




0<yp,,^™agh...... 
















Lead...- 








Gold...- 

















The advantage of a knowledge of the above 
18 easily proved. For instance, aa every sub- 
Btance invariably possesses a uniform density 
under equal conditionB, we arrive at one of the 
moat important means of recognizing a body. 
In purchasing pure silver, each cubic inch should 
weigh 5.237 ounces. Should its density be lesaj 
the silver may be assmned to contain copper, if 
it be greater, lead my be present. 
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ALPHABET OP NUMBERS. 

The new alphabet of nnmberg ie fonndod in the 
SonBtittition of nature. The first diaracter ^, one 
one, IB the alpha in every inveatigation ; the one 
below the dividing line representing the unity, and 
the one above the line the nnit of the denomination. 
Xhua the specific gravity of gold is - * *'^ times that 
of water, the expreaBion below the line represent- 
ing the nnity of measure, or the water, and what 
IB above the line the Bpeoific gravity of gold when 
compared with water. The cause of any thing 
tbat we can examine contains two elements, the 
positive and the negative. The positive and neg- 
ative forces nnite in produoing all forma in nature, 
animate and inanimate. The miDeral, the vegeta- 
ble, the animal and the human have the positive 
and negative, or the masonline and feminine. We 
have in arithmetic only two fundamental rules, the 
plus and the minus. We have in the first numerical 
character the two expressions, representing the 
Mnity and the nnit, \, in the second character ^, 
in the third ^, &c., to the last which is represented 
by }. Hence we have ten oharacters because there 
are ten ones, ^, in the base of our system of no- 
tation. The unity, is understood if not expressed 
in every whole number, and appears in the denom- 
inator of the fraotion divided into equal parts; 
thus y are contained in one, ^ times, found by 
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iDverting the ten, the anity taldcg the place of the 
ten, and the ten the place of the unity; now the 
ten represents the unity divided into ten eqnal 
parts, sod the nnity represents one of the parts. 
Hence inverting any number demonstrates the 
number of times that nomher is contained in one, 
for that reason we invert the divisor in division of 
fractions, then multiply by the number of ones in 
the dividend to find the quotient. For a similar 
reason we invert the rat«, in my rule of interest, 
to find how many times it is contained in one, or 
the time it takes a dollar to earn a cent. 

h h h h h h h h i and h 
Bepresent the charaoters of the alphabet of our 
system of notation inverted, and the number of 
times each character is contained in one. One is 
contained in one one times, two one-half times, 
three one-third times, four one-fourth times, &c., to 
zero, which is contained an infinite nnmber of times. 
"We find that nearly every rule is reduced to the 
form of the first character, thus: Gold and cur- 
rency, 100, the namber of centa in a dollar repre- 
sents the nnmeraior, in the statement, and the 
price of the gold or currency, as the case may be, 
the denominator. In measuring land J of the num- 
ber of hundred rods equals the number of acres; 
measuring grain -^ of the nnmber of cubic feet 
equals the number of bushels, by adding 4} bushels 
for every thousand so found. 
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MEASUHING GEAIU. 

Thus a bin 18 b; 20 f?ct and 6 feet d«ep contains 
18X20X6» or 2160 cubic fe«t ; now removing the 
decimal point one place to the left we have 216, 
and multiplying that result by 8, thus 216x8= 
1728, the number of bnehels in the bin, lacking 4^ 
for each thouBand. To make the correction re- 
move the point three places, and multiply by 4^ 
Thus, 1.728 

4J 

6.912 
.864 
7.776 
1728+7.776=1735.776 
the number of buBhele in the bin. 

The reason of each ntep becomes eviaent Dy a mo- 
ments obserratioQ. The ratio of 1728, the num- 
ber of cubic inches in a cnbio foot, to 2150.4 cubic 
inches in a bushel ia ^ nearly, we add 4^ for each 
thousand for the correul result. Hence the rule 
for all examples: Remove the decimal point oneplace 
to the left in the number of cubic feet, and multiply by 
8, and add 4h for each thousand. 

A bin 10 by 10 and 5 feet deep, contains 500 cu- 
bic feet. BflmoTing the point one place we have 
60, and multiplying by 8 gives 400, and making 
the correction we have 401.8, the number of bush- 
els in the bia. This rule is so plain that any one 
can put a measurnig reed in bin or box and grain 
is measured and weighed at sight. 
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MEASURING LAND. 

The mle of meaBnriiig land is somewhat Bimilar. 
160 rods make an acre. Now remoTing the dec- 
imal point two places to the left, to reduce it to 
units of a huDdredj and diTiding by 8 and multi- 
plying by 6, we get 1, thus; 1.60-^8x5=1. 1 of the 
number of hnndred rods is the number of acres. 
Hence the mle : Remove the decimal point two places 
to the left in the number of rods, and divide by 8 and 
multiply by 5 in dU examples. Thus a field 2400 
rods long and 200 wide, removing the point two 
places to the left in the first f^tor, we get 24, and 
dividing by 8 and multiplying by 5, gives 15, which 
multiplied by 200, the other factor, gives 3000, the 
number of acres io the field. Forty chains make 
an acre. Hence : Bemove the decimal point one place 
to the left in the numfcer of chains aTid divide by 4, 
Thus' 40, removing the point one place, gives 4} ^^^ 4i 
divided by 4i gives 1. 

148 chains, how many acres? Bemoving the 
point one place to the left we have 14.8, and di- 
viding that resnlt by 4 gives 3.7 acres 



BIAMPLBS IN MEASURING I/AND. 



N, B, The unit of width is the rod in these examples, 
I, — How many acres la a field 320 chains long 

and 131 rods wide 1 
SoLUTioH, — Removing the point one place in 

320, gives 82, and dividing 32 by 4 we get 8, and 
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mnltiplying 131 by 8 pves 1048 the nnmbera of 
acres in the field, 

2. — How tnxaf ftorea in a field 320 rods long 
and 131 wide 7 

Solution. — Eemoving the point two places to 
the left in 320, and dividing by 8 and moltiplying 
by 5 gives 2, and 131 maltiplied by 2 gives 262 
the number of acres in the field. 

The rules just ilinstrated reach all examples 
withont any change in their application. 
, l3. — How many acres in 2400 rods T 

4. — How many acres in 3751 chains f 

6. — How many aores in 640 chains multiplied 
by 356? 

6. — How many acres in 6407 rods mnltiplied 
by 791 T 

7. — ^How many acres in 720 rods multiplied by 
onehalfof SOOr 

8.— How many acres in 280 cfaains maltiplied 
byone£bnrtbofl200r 

9. — How many acres in a field 3200 rods long 
and 2171 wide? 

10. — How many acres in a triangular field, the 
base 320 rods and altitude 200 ? 

The area of any triattgle is the bate multiplied by 
half the altitude. 

11. — How many acres in a triangle, the base 80 
rods and altitude 307 

12.— How many acres in a triangle, the basa 
being 80 ehains and the altitude 607 
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The area of any drde is the circumference mvl- 
tiplied by one quarter of its diameter. 

13. — Sow many acres in a circle of 600 chains 
diameter f the circumference being S,1416 timea 
the diameter. 

14. — How many aores in 630 rods multiplied 
by 900? 

15. — How many acres in 847 ohaine mtiltiplted 
by 671 7 

16. — How many acres in 3280 rods multiplied 
by 75? 

17. — How many acres in 400 chains multiplied 
by 131 ? 

18, — How many acres in 4000 chains multiplied 
by 144? 

19.— How many acres in dSO rods multiplied 
by 640? 

20. — How many acres in 12 chains multiplied 
by 16? 

21. — How many acres in 6 chains multiplied 
by 7? 



EXAMPLES IN MBASUEING GEAIN. 

1. — How many bushels in a bin 6 by 18 and 
5 feet deep ? 

BoLB AND SoLVViov.— Eight tenths of the numtier 
of cubic feet is the number of bushels. Hence, re- 
moving the point one place to the left in the num- 
ber S, gives five tenths or one half, and 8 times { 
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is four; and4x6xlS=432 the Dumber of boskels, 
nearly. 

t. — HoTT many bashels in a bin 12 by 20, and 
7 feet deep? 

3. — How many buehels in a bin 10 by 10 and 
5 feel deep ? 

4. — How many bnsbela in 2130 cubic feet? 

5. — How many bushels in 1728 cnbie feet? 

6. — Why is eight tentbs of the nnmber of cubic 
feet the number of bushels nearly ? 

7.— Why does removing the decimal poiat one 
place to the left in any number divide it by ten T 

8. — How many bushels in 1600 cubic feet? 

9. — How many bushels in 10000 cubic feet? 

10. — How do you make the oorrflction after re- 
moving the point one place and multiplying by 8 ? 
Simply remove the point three places to tell the 
number of thousand bushels and multiply by 4\. 



BUYING AND SELLING BY THE TON. 

Rule and Beason op tbe Rule. — Remove the 
decimal point three places to the /eft in the number of 
pounds, and multiply by half t?ie price per ton. 

Bemoving the point three places to the left to 
reduce to nnits of a thousand, and dividing the 
price by two gives the cost of one thousand pounds, 
and multiplying the nnmber of thousand by the 
cost of one thousand gives the answer in all cases 
when two thousand ponnds make a ton. 
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l._What is the coBt of 3000 ponuda of hay at 
S14.00 per ton. 

SoLiTTioN. — itemoving the decimal point three 
places to the left in three thousand gives 3, and 
since two thousand pounds or one ton costs $14.00, 
one thousand oosts one half of 14, or seven, and 
3 X 7 = 21 the number of dollars. 

2.— What is the cost of 6721 pounds at S14.00 
per ton 7 

Bemoving the point three places to the left we 
bare 6.721, and multiplying by one half of 14, we 
have 6.721 
7 
$47,047 for the reenlt. 

8.— What will 100000 pounds eost at 116.00 per 
ton? 

Removing the point three places to the left and 
multiplying by 8 the half of 16, gives $800.00 ana. 

4.— What is the cost of 1347 pounds at $18.50 
per ton ? Bemove the point three places to the left 
and multiply by 9^. 

5.— What is the cost of 17891 pounds at $22.25 
per ton ? Bemove the point three places to the left 
is the number of pounds and multiply by 11|. 

6.— What is the cost of 39891.5 pounds at $50.25 
per ton ? Removing the point three places in the 
number of pounds and multiplying by 25^ give? 
the cost. To multiply by 25 divide by four and caU 
the reanlt hundreds, and to multiply by ^ divide by 8 

When the price is $20,00 per ton, simply remove 
the decimal point two places to the left in the 
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nnmber of pounds, beoanae remoring three places 
and mnltiplying by 10 the half of 20 is equivalent 
to removing it two places. 

7.— What is the oost of 1371 pounds at $20.00 
per ton ? 

$13.71, simply removing the point two places in 
the Dumb«ts of pounds. 

8.— What is the cost o^47.5 pounds at $20.00 
per ton? 



BUYING AND SELLING BY THE 
HUNDRED. 

Rule. — Remove tht point two places to the left and 
mtiUiply by the price of one hundred in ali cases. 

1.— What is the coat of 386 cigars at $3.50 per 
handred 7 

Remove the deolmal point two places to tbo left 
in the number to reduce it to units of a hundred, 
and multiply by the price of one hundred. 

2.— (That is the cost of 387 pounds of flour at 
$2.50 per handred f 

Remove the point two places to the left in the 
number of pounds, and multiply by 2J, the price 
of one hundred pounds. 

3.— What is the cost of 860 feet of lumber at 
$7.00 per hundred? 

Removing the point two places to the left and 
raultipljriug by the price per hundred will give 
the cost. 
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4. —What is the ooBt of 13841 fence rails at tl.25 
per hundred? 

Eemove the decimal point two places to the left 
in the number and multiply by IJ. 

5. — What ia the cost of 27.6 pounds of core meal 
at S2.25 per hundred 7 

Bemove the point two places to tiie left on the 
number of pounds and multiply by 2}. 

6. — What will 47.75 pounds of flour cost at 
4t3.12| per hundred f 

Remove the decimal point two places to the left 
in the number of pounds and multiply by 3^ 



BUYING AXD SELLING BY THE THOUSAND. 

Rule tob all Exahplis. — Bemove the decimal 
point tliree places to the left in any number to reduce 
to units of a thousand, and muttipl)/ by th4 price of 
one thousand. 

1.— What is the cost of 2321 feet of lumber, at 
fS.OO per thoQBandf 

Bemoving the decimal point three places to the 
left we have 2.321, and multiplying by 8, the cost 
of one thousand, gives JI8.568 for the answer. 

2.— What ia the cost of 17891 feet of lumber, at 
$12.00 per thousand? 

Bemove the point three places to the left and 
multiply by 12. 
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3.— What iB tiie coat of 10000 feet of lumber, at 
tl<t.50 per thonsandf 

Bemove the point three places to the left and 
multiply by ISi. 

4.— What is the cost of 13791 feet of lumber, at 
112.25 per thonsandT 

Bemove the point three places to the left and 
multiply by 12i. 

5.— What is the coat of 15621 shingles, at 111.25 
per thousand? 

Bemove the decimal point three places to the 
left and multiply by llj. 

6.— What is the cost of 321575 feet of lumber, at 
$8.50 per thonoandf 

Bemove the decimal point three places to ths 
Idfl and multiply by 8^. 



CALCULATING INTEEEST. 

My method is explained in the fore part of this 
nork. Here we add some illustrations to aid the 
student in comprehending thoroughly the full ap- 
plication of the rale. 

Explanation of Bulk, — Inverting the rate, gives 
the time it takes a dollar to earn a cent, and re- 
moving the decimal point two places to the left, 
gives the interest of any sum of money for the 
first period of time ; annexing a cipher to that pe- 
riod of time, gives the time it takes a dollar to 
earn ten cents, and removing the decimal point 
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ODe place to the left, gives the iotereBt of an; sam 
of money for the second period of time; prefixing 
a point, or dividing the first period of time found 
by inverting the rat« by ten, gives the time it 
takes a dollar to earn a mill or the tenth of a cent, 
and removing the point three places to the left, 
gives the interest of any snm of money for the 
third period of time; removing the decimal point 
one place to the left on the third period of time, 
gives a fourth period of time, in which a dollar 
earns one hundredth part of a cent, and removing 
the decimal point four places to the left in any 
sum, gives the interest for the fourth period of 
time; removing the decimal point one place to the 
left in fourth period of time, gives a fifth period of 
time, in which a dollar earns one thousandth part 
of a cent, and removing the decimal point five 
places to the left, gives the interest of any sum of 
money for the fifth period of time; removing the 
decimal point one place to the left in the fifth pe- 
riod of time, gives the sixth period of time, in 
woioh a dollar earns one ten-thoaaandth part of a 
cent, and removing the decimal point six places to 
the left, gives the interest of any amount of money 
for the sixth period of time; removing the decimal 
point one place to the left in the sixth period of 
time, gives the seventh period of time, in which a 
dollar earns one hundred-thousandth part of a 
cent, and removing the decimal point seven places 
to the left, gives the interest of any sum of money 
for the seventh period of time ; removing the deo- 
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ttnul point ODe plaoe to the lefl in the seventh pe- 
riod of time, gives the eighth period of time, in 
which a dollar earns one-millionth part of a cent, 
and removing the decimal point eight places to the 
left, gives the interest of any sum of money for 
the eighth period of time; removing the decimal 
point one place to the right in the second period 
of time, in which a dollar earns ten cents, and it 
gives a ninth period of time, in which a dollar 
earns one handred cents and the principal equals 
the interest, and the deoimal point remains un- 
changed; annexing a cipher to the ninth period of 
time, gives the tenth period of time, in which one 
dollar earns ten, and removing the decimal point 
one place to the right in any sum of money, gives 
the interest for the tenth period of time, &o. 

Increasing and diminishing results, all business 
periods of time are quickly and conveniently 
reached. Illustration of the fore-going explana- 
tion, which applies to all rates and all sums of 
money. 

Per annum 12 per cent. 

Remove the decimal point two places for one 
month, three places for three days, four places 
for three-tenths of a day, five places for three-hnn- 
dredths of a day, six places for three-thoasandths 
of a day, seven places for three ten-thoDsandths of 
a day, and eight places for three one-hundred- 
tbousandtbs of a day; for ten months remove the 
deoimal point one place to the left, one hundred 
months the point remains unchanged, and the 
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prinoipal JB the interefit, one thonsand montha re- 
move the point one place to the right; ThaB any 
rate per cent is handled, and two, three or foar 
penods of time is quite aufflcient for bnainesB pur- 
poses. Per annum ^ per <ent., 9, 8, 7, 6, 5, i, and 
3 per cent, according to the rule we have the several 
periods of time 36 days, 1 year and 10 years for 
ten per cent; for 9 per cent, 4 days, 40 days, 400 
days, 4000 days; for eight per cent, 4.6 days, 45 
days, 16 months, 160 months ; for seven per cent., 
6.2 days, 62 days, 520 days, 5200 days; for sii 
per cent., 6 days, 2 months, 20 months, 200 months; 
for five per cent., 7.2 days, 72 days, 2 years, 20 
years ; for four per cent., 9 days, 3 months, 30 
months, 300 months; for three per cent, the rule 
gives 12 days, 4 months, 40 months, 400 months. 
lOpr.ot., 3.6ds., 36 ds., 1 yr., 10 yr. 





9 ' 


4 


» 


40 " 


400 ds., 4000 <IB 




8 ' 


4.5 


» 


45 « 


16 mo., 150 mo. 




7 ' 


6.2 


II 


52 " 


620 ds., 5200 ds 




6 ' 


6 


it 


2 mo. 


20 mo., 200 mo. 




6 ' 


7.2 


« 


72 dB. 


2yr., 20 yr. 




4 ' 


9 




3 mo. 


30 mo., 300 mo. 




8 ' 


12 


« 


4 " 


40 " 400 « 




4 ' 


8 


H 


80 ds. 


800 ds., 8000 ds. 




S ' 


10.8 


l( 


108 " 


3yr., 30 yr. 




4 


8.4 


« 


84 " 


2i " 23i " 




8 ' 


4.2 




42 " 


14 mo., 140 me. 


Per mo 


1 


2 


U 


20 " 


200 ds., 2000 ds 




2 ' 


1.6 


U 


16 « 


6 mo., 60 mo. 


u 


2} 


1.2 


u 


12 " 


4 " 40 « 


u 


1 


3 


11 


1 mo. 


10 '< 100 « 


u 


5 ' 


4 


u 


40 dB., 


400 ds., 4000 ds 


" 


U ' 


2.4 


" 


24 " 


8 mo., 80 mo. 
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mustration, $ 81760.175 

841.80 

969 43.78 

60 5 00.25 
6 00.00 
7]000.50 4o. &c. 

All examples are p«rformed without making a 
figure. The periods of time are found in a moment 
by my rule on page seventeen of this work, whore 
it is thoroughly explained and the reason given for 
each operation. By the eame rule we can remove 
the point on the time, or number of days, to find 
the interest; because inverting the rate gives the 
time it takes a dollar to earn a cent, and annexing 
ft cipher to that time gives the time it takes a 
dollar to earn ten cents, &e. Hence, at 8 per cent. 
per annum one dollar earns one cent in 45 days, 
hence $45 earn one cent in one day, and one hun- 
dredth part of the number of days equals the in- 
terest ; and 450 dollars earn ten cents in one day, 
and one tenth of the number of days equals the 
interest. $4.50 at 8 per cent, per annum in one day 
earns a mill, hence one thousandth part of the 
number of days equals the interest, &c. &c. In- 
Terting the rate finds the number of dollars it takes 
to earn one cent in one day at the given rate in alt 
rates; annexing a cipher to that number of dollars, 
gives the number of dollars it takes to earn ten 
cents in one day; removing the decimal point one 
place to the left in the same number of dollars 
gives the number of dollars it takes at tbo given 
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rate to earn one mill in on© day, and remoTing the 
decimal point three places to the left in the nntu- 
ber of days gives the interest of the sam of money 
for any number of daye that yoa can write ; thus : 



pr. aun. Spr.ct. 


C4.50 


•46.00 


S450.00 


»4600.00 


« 9 « 


4.00 


40.00 


400.00 


4000.00 


" 12 " 


3.00 


30.00 


300.00 


3000.00 


« 6 " 


6.00 


60.00 


600.00 


6000.00 


« 3 « 


12.00 


120.00 


1200.00 


12000.00 


u 7j « 


4.80 


48.00 


480.00 


4800.00 


" ^ « 


8.40 


84.00 


840.00 


8400.00 


per mo. ij " 


2.00 


20.00 


200.00 


2000.00 


" IJ - 


2.40 


24.00 


240.00 


2400.00 


« 2 " 


1.50 


15.00 


150.00 


1600.00 


.. 3 1. 


1.00 


10.00 


100.00 


1000.00 



Now the interest is found by removing the 
decimal point on the number of days, and pre- 
fixing the sign of dollars. 



133 
98 
13 
II 
5 
14 

188 
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TO MABK GOODS BOUGHT BT THE 
DOZIN. 

EcLi. — Semoving the (Udmal poirU tne^lace to the 
left in the price per dozen to gain gO per cent.; in- 
crease or diminish to suit tfis required rate. 

Thne: 12 hats at S12.00 per dozen; removing 
the point one place to the left in the price gires 
(1.20, the aelling price per hat to make 20 per 
cent; at tU^OO, tl.40; at $18.00, |1.80, &o. for all 
prices that may oocur. To make 80 per cent, re- 
move tlie point and add one half itself. 

Increasing and dimiDishiDg tVom the established 
base all rates are qniokly fonnd. 



SPECIAL BULBS FOE MULTIPLYING 
Whole and Fbactional I^uubbrs. 

21 22 23 24 25 
29 28 27 _26 _25 
60S 616 621 624 625 

BrLX. — Add one to the two and multiply by 
two, and annex the product of the nniti. This 
rale will apply in all caseB when the tens are eqnal 
and the sum of the units make tea, both in whole 
and fractional numbers. 
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7221 7224 7216 7228 

76 X 74 = 5624 
73 X 77 = 5621 
78 X 72 = 5616 
7-^X7,^ = 56.16 

7.4 X 7.6 = 56.24 

7.5 X 7.5 =.56.25 
4ix4i = 20| 
4| X 44 = 20^ 
8i X 81 = 721 
8f X H = 72^ 

HxH = m 

7iX7i = 56^ 

&o. for all similar oasea. 

When nnmbera ooanr not similar t» these, appl; 
the general rale. 

Bin.1. — Maltiply the units bj the npite, and the 
nnits bf the tens adding the results m«ntally, and 
the tens by the tens. Thna : 

32 

43 

1876 
3 times- 2 is 6; 3 times- 3 is 9, 2 times 4 is 8, 
8 and 9 are 17, and 4 times 3 is 12 and one added 
makes 18, 
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SbgelAtite mat flXt^mmatmtt^obt 

wik Utt kicfcDt Mm ItgttWt lii-nu|». 

El« SDlaJteael betfetttn |hb foljotbti Slit : 

1. I)a« numntttf 3tlp$atet lennen ju lenten, 
Hie foljt : 

1234667890 



1111111111 

2. »08 ftl)j«Iittt Snterep iiO(5 Mttjobt 
umjubie^en, iDie fplgt : 

3 ft. St jxt Sicnat obet ?, umjtbKjt J SDtonat 
- 10 lajt. 

3. Sfiii bas je^nfac^e eine 9IuII ober Zero ju 
antjlnn, mie foljt ; 

J Slonotxbri 10 obei ^ SDiomt - 100 Sitae. 

4. gfa bm j«5ntm Sfeil tint SHuH (Zero) 
JU ptoflilioi, Bit foljt : 

i 2»onat+bel 10 obtt ^ Sloiwt - 1 Jaj. 

Sit ®iltiibt (hb folgtnbt •. 

S)afl Umbtf^en bet Snteteiftn btmonfhitt im- 
mti bit 3iit, mnn tin Scaler ($ 1. 00) tinen 
Stnt (1 ot) »wi^t. 
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Da« onerltoi Ana 9l«II (0) «et)t$nfa<$t Me 
3eit, glei^ ble« : 

1 eoit ill 10 etitM. 

■Bas |ji5iljlim tints 9)unltt» obtr 91ull (0) 
Dttlfirjt bit 3tit je^nfai^/ fearer aui^ bet Stnt 
al8 tine SRlOe otet i Sent jttei^net oerttn mnj- 

Seifpiet ! 

3 jr. at (jet 5)!onat [l|lx] 



omgiHtttwiAltOf OoMtllaUZltt- 



0.00 
0.00 
0.75 
0.25 



etIlSlunj. 

3ebermann, tier ba^er bie oien gelleferten 
Mafttejtln 8itobli((> gelernt l)at, mitb leitjt ein< 
ft^tn, mit ffitll^tt eil^tisftlt bieft SDitttobt Mt 





3 






1 







3 






.1 


i 


s 


1 

2 




Sl5 








9 








] 


2 





1 


3 


6 
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dte^nungen I5gt, inbem fie ia* gemB^nli^ 
©^mterlge buti^ !iDectmal angrelft 

$(it man ba^er au^gefunben weitn $ 1. 00 cl- 
ncn Sent mac^t, fu njtrb 3ebcnnann flat einfe^w, 
bag er nut bie Sa^I bcr 3;^alet al» Stnt^ ju be* 
ttaditm ^t, um bie SSfung betfelfcen ju ftnben. 

©oQte man nun toAnf^en audjuflnbm bie 
Sntetejfen oon elnet ©umme ju 3 pa Sent ijet 
aUonat ffir 133 £age, fo fllbt bie ^Renntnlg biefet 
Met^obe ebenfatU efee telc^te SSfung. 

[3um Seifpien S)ie 3ntere|fen oon $ 1.00 
ju3 per et per^Sonat: 

3 pet gt per ^Honat ijt - i Wnmt - 10 Sage 
(unb ma^t 1 Sent in 10 aiagen) folglic^ fflr 
133 Sage: 

f^r 100 Xagt bad Scl^nfat^ ». 10 Slageit oti. 1 (St. = 10 
„ 30 „ „ Ercifai^e „ 10 „ „ 1 „ = 3 
„ 3 „ Smal b. lOten I^t ». 10 £. „ 1 „ = 0.3 
(Senta 13.3 
9>et 3abt 12 per Sent. 

Serfe^e ben Secimalpuntt tint jwef ©teUen tiad) 
lints fur einen gjlonat, btet ©teHen ^r brei Zase, 
Bier ©tfHen fit brei 3e^iitel eiiteg S!ageiJ, fiinf ©tellen 
fur brei @in^unbfrt|tet eine^ ZaQti, fe*ij ©teKen fUt 
brei ©intaufenbfte! etneg iCageg, fieben ©teQen fur bwf 
3et)ntaufenb|iel eineg SCagefi, unb adjt ©UHen fiir brei 
Sint^unberttoufeubftel eine€ Za^ti; fiir je^n onoitate 
riicfe ben Iiecimalpuntt um eine ©teKe jur Cinfen; 
fiir t)unbert donate bleibt ber $unft unverdnbert, benn 
bie 3ntere|fett ftnb bem Capital gltii^ ; fur taufenb 
aJIonale rudfe ben ^unft um eine ©telle jur Met^ten. 
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®o wirb jfber Snt^fitf Iiered)iiet, unb jtoef, brtf 
Dbrt ttier Seitperioben finb geniigenb fiir ©eft^aftfl- 
jwecff. qjer Salft '/ per gent, 9, 8, 7, 6, 6, 4 unb 
S per Sent, ^abeit luir gemaf ber Kegel bie ttetfdiie- 
benen Seitpertoben : fur 10 perScnt 3.6 Stage, S6 stage, 
1 Solir unb 10 Sa^re; fiir 9 per Sent 4 lage, 40 
Za^t, 400 SCage, 4000 ^lagc ; fur 8 per Sent 4.5 Jagc, 
45 SEage, 16 OJicnote, 150 aJionafe; fur 7 per Sent 
5.2 Sage, 52 Stage, 520 Stage, 5200 Sage ; fiir 6 p«r 
Sent 6 Stage, 2 sffionnte, 20 aHonate, 200 Wtonatt; 
ptr 6 per Sent 7.2 lage, 72 Stage, 2 3al)re, 20 Sofere ; 
fiir 4 per @ent 9 Stage, S gjlonate, 30 gjionate, 800 
aSonate; unb fur 3 per Sent gibf bie Kegel 12 Stage, 
4 ^Remtt, 40 anonate, 400 QRonate. 
3a^rll(^ 10 pr. 6t. 3.« lage, 36 loge, 1 3t>5r, 10 Sa^te. 
9 „ 4 Stage, 40 Sage, 400 X., 4000 %. 
8 „ 4.6 lage, 45 lage, 15 2)1., 150 581. 

„ 7 „ t.2 Sage, 52 Sage, 620 %., 6200 S. 

„ 6 „ 6 Sage, 2 9Ron., 20 W., 200 OT. 

„ 6 „ 7.2Sage, 72Sage, 23a&re,203a6re; 

„ 4 „ 9 Sage, 3 men., SO 2)!., 300 SOI. 

„ 8 „ 12 Sagt, 4 gjion., 40 9^., 400 SDl. 

„ 4i- „ 8 Sage, 80 Sage, 800 S., 8000 S. 

„ a „ 10.8 Sage, 108 I., 33a^re,303fl5te. 

„ 4 „ 8.4Iage, 84Safle, 2i3flVe,23i3. 

„ » „ 4.2Sage, 42Sage, 149)ton.,140 9)I. 
aWonatl. li „ 2 Sage, 20 Sage, 200 S., 2000 S. 

„ 2 „ 1.6 Sage, 15 Sage, 5 9)Ion., 50 anon. 

„ 2J „ 1.2Sage, laSage, 4 3non., 40aiii)n. 

„ 1 „ 3 Sage, 1 Wvn., 10 m., 100 211. 

„ S » * Sage, 40 Sage, 400 S., 4000 S. 

„ l| „ 2.4Sage, 24Sage, SttRon., 802)toiu 
1 ' 
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Me (Sxtmptl laffen fid) fo au^edjittn D^t eine 
Stffet ju fdjreiben. Cie Hngaben ber 3(tt wetben in 
titter Minute gcfunbtn burc^ Sliitvenbuns ber fDlgeiiben 
JBcger, bie ouf ©eite 17—19 biefeg Suc^eS wsB^anbig 
etorlert unb fia jebe JSewdjnung erttdrt i|l. 

*RegtI fitr alle Siaten. £rel}e bie S?ale urn, 
tl&nQi em ^vH an unb verfege ben 2)ecimal)}unft. 

^reift man bie State iint, fo t)at man bie S^ft, in 
tBeld)er ein EoKor etnen Sent tterbient; ben Decimat- 
punft in bet ©elbfumme um jmet @teRen jur Sinfen 
geritcft, etgibt bte 3nterej]fen ber betreffenben ®umme 
fiir biefe 3'i* ««* 3tatt. EaS Slnfiigin etner 3iuB jur 
3eil ergibt bie 3eit/ fx nelctier efn £ioIIar je^it @entg 
Berbtent, unb baS Setfegen brS ^nfteS in ber ®elb- 
fumme um eine @te[Ie jur Sinfen ergibt bie Sntereffen 
ber ©umme fur biefe 3eit- Eie 3fiWifl(it'e burd) jel)n 
btt)tbtrt burd) @e^en be^ ?iecimal))unftt^, ergibt bie 
3eit, in metrfjer ein BoHar eine 9JiiKe wtbient, unb in 
ber ©elbfumme ben $unfc um brei ©teUen jur Sinfcn 
oerfe^t, ergibt bie Snterefen ber betreffenben ©umrae 
fiir biefe 3***' 9Man BergrSfiere ober Berflefnere bie 
©ummen ber Utrlangten 3"' anfiafenb. 

DIfld) berfelben JReget lajfen ftdj bie Snterefen be- 
recl)nen, ivtnn man ben Secimalpunft in ber 3cit ober 
ber 3it?t ^^t Stage Berfe|t. X>ai Umbreben ber Mate 
ergibt bie 3^% in ber ein iDoUar einen Sent verbient, 
unb ba« 3«f"gfi' ttnei ^^ ergibt bie 3cit, in Hielctjer 
fin dollar je^n @ent^ tterbient u, f. n>. Xia nun ju 
ber Slate von 8 -ptv Sent jatrrlid) etn Dollar in 45 
SCagen einen Gent Bertient, fo Betbienen audj 45 CoDnr 
in etnem SEage einen iSent, unb ber [}unbert|ie SCfjeil 
ber SCage ifl glctd) ben 3nterejfen fur biefe 45 EoHflt ; 
450 iDoUat verbienen ie!)n dentg in einem iCage, unb 
ber je^nte St^eit ber !Eflge jeigt bie 3»tereffen fiir biefe 
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Sunttne on; $4.50 wrbienen in einem Za^t tint 
^iQe, unb bn taurenbfte Ztitii ttt Za^t t>ilt)et hit 
Snttreffen n. f. id. hai Umbte^n btr Mate ergibt bk 
Sutntne bet ^oUor, tvcldte eintn (Sent in einem Za^t 
Berbient; btefer Sill' ''"^ SfiiK jugefe^t,- etgibt bie 
©umtne, todibt iet)n Senl^ in einem ZaQt Wrbtent ; 
in berfelbe 3tt^' ben EecimaljMinft nm eine SteHe jnr 
8infen werfe^t, ergibt bie ©umme, R»ld)e eine SKiHe in 
einem Slage werbient, nnb in bcr 3aI)I ^" Za^e ben 
2)ecimQlpunh um brei @telien jnr Sinfen i»rfe|t, er- 
^ibt bie 3nteicffen fur biefe ©umme. 
3a^ilji$ 8 pi. et. »4.50 $45.00 (450.00 $4500.00 



9 ., 


4.00 


40.00 


400.00 


4000.00 


12 , 


3.00 


30.00 


SOO.OO 


8000.00 


6 , 


6.00 


60.00 


600.00 


6000.00 


8 , 


12.00 


120.00 


1200.00 


12000.00 


n „ 


4.80 


48.00 


480.00 


4800.00 


4 . 


8.40 


84.00 


840.00 


8400.00 


.ij , 


2.00 


20.00 


200.00 


2000.00 


u » 


2.40 


24.00 


240.00 


2400.00 


2 , 


1.50 


15.00 


150.00 


1500.00 


3 . 


3.00 


10.00 


100.00 


1000.00 



"^k 3nteteffen finbet man nun bnrdf Storfe^cn bed 
Xtecimal^unfteg in bet 3<i^l ber Zo-^t unb Scrfe^en 
%ti SoUoTjeid^eng. 

6 

7 
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APPENDIX. 

Oontaining DeflnitioiiB, and Explanatioiu of 
Terms, &o. 



The aymbol =, ia called the Bign of equal- 
ity; and denotes that the qaantities between 
wmch it is placed, are equal or equivalentto 
each other. Thus, $10=1000 cents, which is 
read, ten dollars equals ten hundred c«nts. 

The symbol +, is called the sign of ad- 
dition, or pluB ; aud denotes that the num- 
bers between which it is placed are to be . 
added together. Thus, 3+4=7. 

The symbol — , is called the sign of sub' 
traction, or minus; and denotes that the 
number which is placed on the right of it is 
to be subtracted from the number on the left. 
Thus, 7—3=4, is read, seven minus three 
equals four. 

The symbol X , is called the sign of multi- 
plication; and denotes that the numbers be- 
tween which it is placed are to be multiplied 
together. Thus, 3 X 4=12, is read, three mul- 
tiplied by four equals twelve. 

The symbol ~, is called the sign of di- 
vision; and denotes that the number on the 
left of it is to be divided by the number on 
the right. Thus, 8-r4=2, is read, eight di- 
vided by four equals two. 

"When numbers are enclosed in parenthe- 
as, they are to be treated as a single number. 
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.Thus, (4+Gr)')-2=5, indicstea that the sum of i 
Bnd 6 ifl to be divided by 2. 

The -same thing may be OCTresa ed by draw- 
iug a line over the nnmbera; thns, 3-i-4x^=ll- 



Dkfinitiohs of Tebub. 
An axiom ia a sel&evident truth. 
A demonstration is a tnun of logical argu- 
ments brought to a conclasioa. 

A theorem is a truth which becomes evident 
* by means of a demonstration. 

A problem is a question proposed, which re- 
quires a solution. 

Axioms. 

1. Thineff^hich are equal to the same thing, 
are equal to each other. 

2. If equals be added to equals, the wholes 
will be equal. 

3. If equals be taken from equals, the re- 
mainders will be eqoaL 

4. If equals be added to nnequals, the wholes 
will be unequaL 

5. If equals be taken from unequals, the re- 
mainders will be unequal. 

6. Things which are doubles of equal things, 
are equal to each other. 

7. Things which are halves of equal things, 
are equal to each other. 

8. The whole is greater than any of its parts. 
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9. The whole is equal to the Bum of all ita 
parts. 

10. All right angles are equal to each other. 

11. From one point to another only one 
straight line can be dravo. 

12. A straight line is the -shortest -distance 
between two points. 

One' of the most important and practical of 
my discoveries, is the new alphabet of num- 
bers, and may be explained thus: Let ten 
represent l^ebase of our system of notation; 
and since ten divided by ten equals the zero 
power of ten, also ten divided by ten equals 
one one, we have, according to axiom first, the 
zero power of the base equivalent to the first 
numerical symbol. 

Thus, 10i-j-10'=10". To divide, subtract the 

10 t_ power of tlie divisor from 

And, 10 1, the power of the dividend. 

2d. Divide dividend and 

divisor by ten. 

Hence, according to axiom first 10* L 

The second symbol ia twice the first; or, i . 
The third is three times the first; or, -, &c., to 
the last, which is J ones. The first character, 
{- may represent any finite qnantity in the so- 
lution of a problem. Thus, A and B own 100 
acres of land; B owns twice as much as A, 
how much does each own ? 
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tMution. — Let |- represent what A owns, 
siace B owns twice as much as A, ^ will rep- 
resent what B owns ; and \-\--~, or i=100 
acres, and i, what A owns, is one third of 100, 
or 33^ acres; ^^ what B owns, is twice 33^, or 
66^ acres. 

The lost symbol has no value wnen it stands 
alone, hut when inverted becomes i=oo, the 
symbol of an infinite quantity. 

The rules of Square and Cube Boot are the 
most important in this hook. ' 

The office of square root is to find the hnear 
edge ot a square. 

The sign of Square Boot is indicated by ()*, 
and deuOTes, when placed over a number, that 
the square root of the number is to be extracted. 
Thus, (16)*=4, is read, the square root of 16 
equals 4. 

The office of cube root is to find the linear 
edge of a cube, and is indicated by ( )^, and 
when placed over a number, denotes that the 
cube root of the nnmber is to be extracted. 
Thua, (8)"> is read, the cube root of 8 equals 2. 

The methods of computinginterest, marking 
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goods, meaBnriDg land, grain, and e:sfTftciiDg 
square and cube roots, are performed decimallj, 
and need no further explanation. 

The value of everythin? bought and aold, 
is calculated by the light of the same principle; 
thus, the value of 1821 lbs. of hay at $12 per 
ton, is found by removing the decimal point 
three places toward the left on the number of 
pounds, and multiplying the result by half the 
price per ton; thus, 1.821x6=87.926, and we 
have the answer in dollars and cents. 

Note. — Removing the point three places re- 
dnces the number to units of a thousand, and 
dividing the price of a ton by 2 gives the cost 
of 1000 lbs., and multiplying the number of 
thousand lbs. by the price of 1000 lbs. invari- 
ably gives the cost. It may also be found by 
removing the point one place toward the left 
on the cost, and dividing the result by two, 
which rives the cost of 100 lbs., and removing 
the point two places on the number of lbs. to 
reduce to units of 100, and the product of the 
number of hundred lbs. by the price of 100 
lbs. will give the cost of everything bought 
and sold by the ton. 

The above rulea apply universally Trhen ths 
number of pounds in a ton is 2000. 

The rule for buying and selling articles when 
2240 pounds ure conaidered a ton, is umilar to 



jiic^dbvGooglc 



114 APPENDIX. 

the foregoing one, becatise 2000 weight of coal 
makes a ton, but a hundred weight of coal ia 
112 pounds. Now, removing me point one 
place to the left on the price per ton, $12, and 
dividing by two, gives the coat of one hundred 
weight. By increasing or diminishing the cost 
of one hundredweight the cost of any number 
of pounds is readilj found. 



One of the CaUfomift Big Treea, 400 feet 
high, was broken in a storm, the butt remain- 
ing on the stump, the top reatinff on the ground 
150 feet from the root. "What is the length of 
the part broken o:^ and what the hight of the 
stump? 

Sule and Solution for this, and all similar 
JProblems. — One-half the length of the tree 
plus the square of the base divided by the 
the led^h of the tree equals the part broken 
off. One-half the length minus the square of 
the base divided by the length equals the 
hight of the stamp. 

Thus, Jx(400+i5g j=228i fee*^ the length 

of the part broken off. 

e h»d buk 31 ia. tUck, Dluneter 
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What the product of jG19, 198. lid. 8 fiir. 
mnltipUed by the same nmnber ? 
£19, 198. lid. Sf.— 1 &r. the complement. 

20_ 

1 
jeS99, 198. 2d- 960 fer. Simply mnltiply by 20, 

1 
the base, and idd the Bajoare of £960, the com- 
pIome&L 
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THE LAW 0?" POINTS IN DECIMAL FRAC- 
TIONS. 

The power of the whole nnmber ie always 
positive. The power of the decimal part is 
always negative. Since the power indicatea 
the place of the decimal point, we can not err 
in fi^ ng it, beeauBe we always point off as many 
places for the decimal part of the answer as is 
indicated by the negative power in the product 
in multiplication ; and in division as many as 
is indicated by the negative power of the quo- 
tient. Hence, we have the law add the power 
of the maltipUer to the power of the maltipH- 
cand, the snm indicatea the number of decimal 
places in the product of any two numbers. 

Subtract the power of the divisor from the 
power of the dividend, the remainder always 
mdicates the number of decimal places to be 
pointed off in the quotient. The multiplica- 
tion and division are performed as in wholo 
numbers. 

The above rules become very clear when 
you exanune the proof of the thndamental rule 
of arithmetic, explained in fore part of this 
book. Wo will give one or two illustrations 
here : You have seen that the value oi a wLcle 
number ia found by multiplying the number 
by the zero power of the base of numbers ; 
thus 144 is 144 times the zero power of ten, or 
one hnndred and forty-four ones. Now, one 
hundred and forty-four thousandths, its value 
is found by multiplying 144 by the base minus 
the third power, or the third power of the base 
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i be- 

1000' 

cause ten minus the first power is one tenth, or 
simply ten inverted ; ten minus the second 
power, is the square of ten inverted ; ten minus 
the third power, is the third power of ten in- 
verted, or ■ -- ^ r-, dmpiy annesiag ciphers to 
raise the base to the required power. 
Multiply 1.03 by 9.7, the product is 9.991. 

BuLE, — Multiply as in whole nnmbora, and point 
off as many places in the prodact for decimals aa 
is found in the sum of the power of multiplier and 
multiplicand in all examples. You observe in the 
above example the power of the multiplier is 
minns one, the power of the multiplicand is minus 
(wo, their sum minos three. Hence, the nnlty of 
the decimal in the above example is the third 
power of ten inverted, or on© thousandth ; henoe 
point off three places. 

If the power of the product is minus one the 
unity of the decimal part in the answer is one 
tenth, and we point off one place for decimals ; if 
minus two, the unity is odo hundredth, and we 
point off t^o places ; if minus three, three places; 
irii.us four, four places, for decimals, in the an- 
swer, &c. 

DIVISION OF DECIMAL PBACTIONS. 

Buu:. — Subtract the power of the divisor from 
the power of the dividend, the quotient indicates 
the value of the unity in t^e decimal part of the 
answer, or the number of places to point off in the 
quotient for decimtUs. 
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Note. — Divide as in whole nnmbere, yon change 
the sign of the power of the divisor and add it to 
the power of the dividend, the sum indicatea the 
power of the qaotient, or the place of the decimal 
point. 

N. B, — When the anm is positive one, yon annex 
one cypher ; positive 2, annex two cyphers ; posi- 
tive 3, annex three cyphers to the qnotient, &c. 

When negative, — 1, point off one place for 
decimals ; negative, — 2, point off two places for 
'decimals ; when negative, — 3, point off three 
places for decimals in the quotient, &o. 

j&rample.— Divide 12 by 1.2, dividing as in whole 
nombers, we get one for a qaotient, bat the power 
of the qaotient ia positive one ; hence, aimez a 
cypher and we have 10 for the answer. 

Example 2d.— Divide .001 by 1000. We annex 
three cyphers to the dividend, making the power 
of the t^vidend negative, — 6, the power of the 
divisor is positive ; sabtraoting, leaves the 
power of the qaotient negative, — 6. Hence, point 
off six places in the qaotient, and we have .000001, 
the correct quotient. 

THE LAW OF DIVISOBS IN CUBE ROOT. 

The trial divisor is always three sides of the 
onbe on which yoa are making the additions. Add 
to the trial divisor one side of each of the comer 
additions and one side of the small cnbe for the 
tme divisor. Each trial divisor is foand by adding 
to the trae divisor, as it occars, one side of each 
of the comer additions and two sides of the small 
cabe, as represented in the engraving, page 47, 
and explained on page 49 of this book. 

To find the cost of any nnmber of feet of Inm- 
ber, remove the decimal point three pUoes to the 
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left on the BTimber of feet, and maltiplj' hy the 
cost of one thousand feet in all examples. 

Note. — Bemove the point three places to reduce 
the nimiber of feet to nnlts of a thousand, and 
multiply the numbei of thousand feet by the price 
of one thousand gives the cost in all examples. 
Thaa : 3121 feet of lomber at |8 a thoaeand ; re- 
moving the point three placos we have 3,121, 
moltiplying by 8, the price of one thousand, w« 

3,121 

have 8 

«24.968' 

To multiply ones by ones, thua : llllllllX 
11111111^123456787654321, simply count to eight 
and back to one. 

To multiply threes by threes, thus: 33333333X 
33333333=1111111088888889, &o., for any number 
of threes. 

To multiply sixes by sixes, thus : 666666666X 
666666666=444444443555555556 ; the same order 
must be observed in any numbw of sixes. 
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ANALYSIS 
EEIEBSON'S LIGHTNING CALCnUTOB. 



INTRODUCTION. 

EIPB FRUIT 19 WHOLESOME. 

Thia work falls into your hand like a ripe 
pear. Tears of careful study and close in- 
vestigation have developed this beaatifal 
system of arithmetic. 

The rules of the previous editions of this 
work, have been considered models of sim- 
plicity and clearness, by those foremost in 
thought and science. 

We DOW add many new, concise and prac- 
tical rules, and the thorough analysis of the 
whole work ; making it the most useful and 
interesting work on the science of numbers 
ever offered to the public. 
' This work, unlike other arithmetics, needs 
no key, because we give yon with it the com- 
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plete analyaia which is the golden key that 
unlocks all the myateries of mathematica; 
the young student that perasea carefully thia 
book and ite analysis, ia prepared to make 
nnderatandingly any business calculation 
with ease and rapidity; besides finding a 
strong pure light, that strengthens and 
quickens the mind in every branch of science 
and business. 

This work ia a aelf-instructor needing no 
tutor to explain, and ought to find its way 
into every home in Christendom. 

A gentleman of culture remarked to me 
that he would not be without this work in 
hia family for one hundred dollars, for it had 
created au interest in the study of numbers. 
The domestic circle ought to be the nursery 
of thought and intellect, aa well as that of 
virtue. 

Take care of the education of the family 
circle and it will take care of the common 
school, and the common school flie academy, 
and the academy, the college and university. 
The fire must be kindled in the lowest halla 
of learning, then the heat and light ascends 
to every part of the super-structure. Take 
care of the fountain, and you have a perma- 
nent and pure stream. 

The happiness, wealth and lasting pros- 
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perity of state and nation depend almost en- 
tirely on the cnltTixe and power of lalsor of 
the people, for lalxir is the only tmiversid 
currency. 

Time is too valuable to be employed in 
Btadying wrong and long roles that only 
confuse the mind, and'make the child stupid 
that might be in ths light of the mles of this 
book, as brilliant as the morning sun. 

Traveling in a crooked path never makes 
it straight. Repeating a lie never makes it 
the trutli. 

Practicing wrong mles for hundreds of 
years, and understanding ever so well every 
crook and turn in them never makes them 
one whit more practical to the beginner. 
Early education is something like ^at kind 
of ink which when first put on paper, is 
scarcely visible, but It becomes blacker and 
blacker, and now so black you may bum it 
to cinder and the writiBg is there legible. 
Hence we have been careful to present noth- 
ing but the right methods of making business 
calculations, that tlie young mind may build 
up its education without any fundamental 
errors. 

We hope this work will be instmmental 
in eliminating from the minds of the people 
many false views and wrong rules which are' 
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now in use in the commoa text-books in our 
schools. 

We are convinced that we have given to 
the world, and now I epeak only of what I 
am the author, the only rational alphabet of 
numbers, — the only fundamental proof of 
addition, — the only right and lightning 
method of calculating interest, — the only 
right method of evolution, or the extraction 
of roots, the law of trial and tme diviaora, — 
the law of the decimal point in division and 
multiplication of decimal fractions, and the 
most complete and progressive system of 
mental calisthenics, — the only right method 
of treating fractions, — the right rule of gold 
and currency, measuring land, lumber, stone, 
hay, grain, &c., &c. 

I am assured that the right study of this 
work will quicken the perception, strengthen 
the intellect and brighten the mind, as surely 
as" the rising sun floods the mountain, hill 
and valley with Ught and beauty. 

J. A. HENDERSON, 

Author and Proprietor. 
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ANALYSIS. 

Bxample 1. — How many tons of iron would it 
take to build a railroad of 8000 miles, if one yard 
weighs 35 pounds 7 

Statement.— \f X 35 X 8000 =11 X 6 X 8000 = 
165O00 tons, or 56 X 3000 = 165000 tona. 

Examples. — How manj' tons of iron would it 
take to bnild a railroad 233 mileB? 

Solution. — Since it takes 66 tone to build one 
mile it would take for 233, 238 X 55 = 12815 tons. 

Example $. — If there are 80000 miles of railroad 
in U. S., and one yard of rail weighs 35 pounds, 
how many tona did it take? Simply 55 X 80000.= 
4100000 tone. 

Every example is stated in the same form, it 
matters not what one yard weighs. If one yard 
weighs 40 pounds, the statement is V X 40 X by 
the number of miles, and yon have the number of 
tons. 

Example 4.— It there are 1400000 miles of rail- 
way on this globe at present, and one yard of rail 
weighs 40 ponnds, how many tons of iroo would it 
take r Simply V X 40 X 1400000 = 11 X 40 X 
200000 = 88000000 tons. 

Batio is that which is expressed by the quotient 
of one number divided by another; and the most 
convenient method of expressing it, ie in the form 
of 11 fraction. 
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The numbers 1760 and 2240. The ratio is J^ 
= \\, fj '* ^^^ direct ratio of the two nttmbers, 
and -^ the inverted or reoiprocal ratio of the num- 
bers. From the above illustration a rule is formed 
by which the number of tons of iron it would take 
to oonetruot any number of miles of railroad is 
found, for 1760 is the number of yards in one mile, 
and 2240 is the number of pounds in one ton of 
iron, and the ratio is W, henoe : if one yard of rail 
weighs 35 ponnda, |^ x 36 = the number of tone 
that it would take to conatruet one mile of the rail- 
road (one Bide of the track), because the unity of 
the ratio is a ton, and if a yard weighed only one 
pound, it would take ^ of a ton to build a mile, 
but since a yard weighs 35 pounds it would take 35 
times ^ of a ton, and since the track has two sides, 
we multiply ^ by 2, and have y, the number of 
tons that it would take to build the double track 
one mile, providing a yard weighed but a pound. 
Henoe the rule for all ezamples, multiply the eX' 
pression y by the number of pounds one yard weighs 
and the product is the number of tons it takes for one 
mile, multiply the number of miles by what it takes for 
one mUe and you have in a moment the number of tons 
it takesfor any nuinber of miles. 

Unity is the basis of every whole number, and 
Ib represented in the denominator of every fraction 
divided into equal parts. 

Its office is difierent from that of the unit because 
it is detached from the unit or number as indicated 
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in my improved alphabet of aumbers, and aids in 
eimplifying and abbreviating nearlj all of the 
operation in the science of the mathematics, 
tffffm'f '^'^ h °^^ fandameotal error that 
myBtifiea the operations, rnles, and atatement of 
problems ia omiting the unity or base of the nnm- 
ber which ia the primary starting point in every 
investigation. Instead of calling thenanal charao- 
tera repreaenting nnmbera digits. 

The digit in nnmbers is the shoot or the baae of 
the number and we have ten becanae there are ^ 
in the base of our system of notation, and the one 
below the line is the unity or digit. 

Example i.— James and John have 99Q, John has 
7 times aa many as James, how many dollars has 
each. 

Solution, — Let one one represent what Jamea has, 
then aevea ones represent what John has, or eight 
ones equal ninety six dollara, and one one eqnals 
twelve, and seven ones equal eighty four dollars, 
or f =$96, hence | = $12 and J. = »84. 

Example S.—A and B are worth $1000, B is 
worth 4 timea as much as A, what is each worth? 

Solution. — i repreaeota what A is worth, ^ what 
B is worth, hence f or 5 times what A is worth ia 
81000, and | what A is worth is one fifth of $1000 
or $200, and B ia worth 4 or $800. 

Example 3.— A B and C are worth $1200, B ia 
worth twice as much aa A, and C is worth aa much 
aa A and B, what is each one worth ? 



jiic^dbvGoo^le 



LIGHTNING CALCULATOR. 127 

£hi)Jtifion. — ^Let ^ represent what A is worth, thea 
B is wortii f &nd C is worth f, hence f = $1200, 
and I = S200 and | = S400 and } = «6D0. 

Exampte 4.— A B C and J> are worth $10000, 
B ia worth three times what A ie worth, and G is 
worth one half as much as A and B, and D is worth 
two thirds as maoh as A B and C, what is each 
worth f 

Solution. Let ^ = what A is worth then B is 
worth f and G is worth ^ and D is worth f , hence 
^ or 10 times what A ie worth ei^aale SiOOOO, and 
f = $1000 B is worth f or $3000 and C } or $2000 
and D ^ or (4000. 

Example S. — If a field contains 4800 rods, its 
length is three times its width, what is its length 
and width f 

Solvtion, — Let ^ represent the width, then three 
times (|)» = 4800, and {|)» = 1600, and -J- = 40 the 
width of the field, the length is f or 120 rods. 

Example 8. — A field oontains 1600 rods, its length 
is foar times its width, what is its length and width? 

Solution. — Let \ represent its width, then four 
timos }■ square equals 1600, and \ square equals 400, 
and ^ eqnals 20 rods the width of the field, the 
length is four times twenty or 80 rods. 

The method of performing the indicated oper. 
ation in the statement of an example is of some 
importance, henoe we give a hint or two before 
presenting the analysis of fVactions. 
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Example 7. — What is the qnotient of one hundred 
and forty four maltiplied by aeventy-ame ftnd 
divided by eeventj-two f 

Statement. ^^^^ 

Solution. — Dividing the first term of the dividend 
144 by 72 the divisor we get 2, and 2 X 7B = 15S, 
quotient or answer. 

Example 5.— What is the quotient of 1728 X 68 
and divided by 144? 

^ , , 1728X63 

Statement. — jvj — 

BejecUng factors common to dividend and divi- 
sor we have 12 X 63 or 756. 

Example P.— What is the resnlt of 128 X 84 and 

divided by 32 X 8 ? 

„, , , 128X34 
Statemera. -j^^ 

Solution. — Dividing the terms of the dividend 
and the divisor first by 32 then by 4 and we have 
V OP 17. 

Example iO.— What is the prodnot of 4 X 8 X 
4 X 49, and divided by 128? 
4X8X4X49 



128 

Dividing dividend and divisor by 128 we have 49. 
Example 11. — What is the quotient of 16 X 17, 
divided by 71? 

Statement, —fr — 

Operation, dividing dividend and divisor by 7J 
and we have 2 X 17 or 84. 
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Example i2.— What is the result of 151 v23 1~ 
Solvtion. Dividing both dividend and divisor by 
the terms of the divisor we have 15x^X2 or 60. 

Example iS.— What is the result of ^^^^^^^^^ 

Solution. Dividing dividend and divisor by \1\ 

1X2X24 
then by 18^ and -we have — ^ , or 24. 



ANALYSIS OP PEACTIONS. 

There are two terms that mnst be examinee! in 
the analysis of fractions wfaiota are called the 
numerator and denominator, the numerator repre- 
sents how many parts of the unity are taken, and 
is vritten above the line. The denominator shows 
into how many parts the unity is divided, and ii 
written below the line, thus | of a dollar, the 4 
the denominator of the fraction, indicates into how 
many parts the dollar is divided, and the 8, the 
numerator, represents how many parts are taken, 
4- H H i I i i A A^ tV &<=•> "re read one-one, 
one-half, one-third, one-fourth, one-fifth, &c. 

Now the value of the denominator of any firao- 
tion is alwajra equivalent to unity because dividing 
it into many or few parts does not increase or 
diminish its value, hence the valne of the denomi- 
nator of any fraction is fixed and changeable only 
in form, its valne being always that of the nnity 
under consideration. The numerator of a fraction 
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may be equivalent to a unit or greater or tees tlian 
A nnit, aoeording to what is ezpreased by Uie &ac- 
tJOD, thus 1^ of a yard of oloth are eqaiTalent to one 
yard, { less than a yard, while { are more than a 
yard. 

The expression ^ the number of parts that unity 
is divided into, is expressed in the nomerator, 
hence its valne is one, the expression { the nnmer* 
Ator is less than the denominator, hence iie valae 
iS less than one, the expression { the numerator ia 
greater than the denominator, hence its valne is 
greater than one, hence a fraction may represent 
in valne what is equivalent to one, more or less 
than one, therefore a fraction is a collection of one 
or more of the equal parts of anity. The base of 
every whole number is unity as we have repre- 
sented in the alphabet of nnmhers, and the primary 
base of every fraction is unity, bence fractions are 
handled by the same rules that we have been using 
to perform operations in whole numbers. Thus to 
divide any whole number by any other whole num< 
ber we divide by multiplying the base of the whole 
number by the given divisor or dividing the given 
number by the divisor. 

ANALYSIS OF ADDITION OF FEACTIONS. 

Bxample 1, — What is the sura of one-half and 
one-third 1 
Statemmt. — { + 4=^, answer. 
Thus the sum of two and three is the numerator 
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of the answer, and the prodaot of two and tbree 
the demoninator of the answer. 

Example S. — What is the sam of one-third and 
ooe-fonrth f 

Statement — J + i=-^. 

The sam of three and four is seven the numer- 
ator of the anBwer, and the product of three and 
fonr is twelve the denominator of the answer. 

Examples. — What ia the sum of one-fifLh and 
one-sixth ? 

Statement. — \ + ^ = f(. 

Place the snm of the denominators over the pro- 
duct of the denominators. 

Example .^-r-What is the earn of one-seventh and 
one-eight? 

Statment.—\ + i = ^. 

The sum of seven and eight is the numerator of 
the answer, and their product the denominator of 
the answer. 

Example S, — What is the earn of twelve and one* 
seventh and nine and one-eight? 

Statement.-~12^ + 9^= 21^. 

Simply the anm of the whole numbers is twenty 
one, and the sam of the fi'aotioDS fifteen>filtjaizths. 

Example 6. — What ia the eum of fonr and one- 
half and seven and one-third? 

Statement.— 4^ + 7^=llf 

The sum of the whole numbers is eleven and the 
sum of the A:aotiona is five-sixths. 
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Example 7.— What is the sum of IS^+Rjid^lSJf. 
The sum of the whole numbers is 18, and the 
Bum of the fraction is ^. 

Bulk 1. — Beduce the fractions to a common base, 
add their numerators and place the sum over the 
common base. 

Example 8. — What is the snm of ^ and | ? 

Solution. — The common hase is sixths, i^} and 
{ ^ J-, their sum is J ^ I^ answer. 

Example S.— What is the sum of j and | 7 

The common base is eights, } = |, and } + ^ = 
V = If.Mw.r. 

Example 10. — What is the sum oEJ + | + |7 

The common hase of these fractions is 12, hence 



Examine i^.— What is the sum of J + ! + A ' 
The common hase of these fractions is 24, h(jn<. 



Example J«.— What is the sum of J + f + | ? 
The common base is 24, hence we have 3+1+!= 
18 + 15+16 



= 2^, answer. 

Example i«.— What is the enm of ^ + J + 1 ? 
The common hase is 24, heneo we have j^ + J + 
, _ 14+8+16 
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SxampU i^.— What ia the Bnm of i| + ^ + | ? 
* The common base of these fractions ie 48, henoe 
,, . 17+4+30 . , 
the Bam IS 75 ^ 1-]^ answer. 

HxampU 15.— What is the sam of ^+ J.+ J +^» 
The common base of these fractions is 100, hence 
^. . 39+20+25+4 ,- 
the sum IS jTJjT =. ^^, answer. 

Knui 2. — Plan of rednoing fractions to a com- 
mon base. 

Bnle, the product of each numerator into ail the 
denominators except its own for nameratoi^, and 
all the denominators together for the common base 
of the sum of the fVactioDB. 

^a:ampic ia.— What is the sum of| + ^ + il 

Solution. — 2 X 2 X 4 = 16 
1X9X4 = 36 
1X9X2 = 18 

9X2X4=?^ = **'^'''^"' 

ISxample 17 What is the sam of ^ + ^ + Jf 

Solution — 1 X3X4 = 12 

1X2X4= 8 

1X2X3= 6 

2X3X4=-21 = 'A."™'- 
Example IS. — What is the sum of j + i + ]? 
iSolution.—S X S X 2= 18 

2X4X2 = 16 

1X4X3 = 12 

4X3X2=1='«"'"''"- 
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Example JP.— What is the sum of | + J + JT 
Solution.— & X 4 X 2 =40 • 

S X 8X2=48 

1X8X4 = 32 

120 ,, 

8X4X2^M=^*'""^*«'* 

B.mx 3. — Multiply each fraction by the least 

commoQ base of all the fractions to be added, write 

their Bam over the least common base. 

Example £0. — What is tlie sum of § + J + ^ f 

The least common baae of these fractions i^ 12. 

Soiuiwn.— 12 X S = 8 

12XJ = 9 

12x J = 10 

27 

■j^ ^ 2}, answer. 

JJiTflmpte i8/.— What ie the sum of H + f + |^r 
The least common base is 24. 
jSoIiriioru— Jf X 24 = 24 
|.X24 = 15 
IS X 24 = 20 

25 = 2it answer. 

When the least common base of the fractions 
cannot be found by obseiration, place the bases of 
the fVaotions on the same line and divide by the 
least number that will divide two or more of them j 
setting down the quotient and the undivided bases 
on the line below; then divide as before, until 
there is no number greater than one that will 



„z..,„Goo3(r 



IJQHTNIHG OALOCLATOB. 135 

divide any two of the nnmbers. Multiply tbe 
divisors and the nnmbers od the lower line together 
and their product will be the le^st oommon base of 
the fraotions. 



ANALYSIS OP STJBTEAOTION OP 
FEACTIONS. 

Fractions mnst be reduced to the same fractional 
nnit first, then subtract the sabtrahend from the 
minaend, or reduce the iractionB to a common base, 
and subtract the numerator of the subtrahend from 
the numerator of the minnend, and place the dif- 
ference over the common base. 

Example 1. — Prom ^ take J ? 

The common base is \2, ^ ia -^ i iB -f^, -^ — -^ 
:= 3^, answer. Or 4 — S over 4 X S is ^^ 

Example £. — Prom \ take ^? 

i is A. aid ^ is ^, ^ — ^ is ,15, answer. 

Bxample S. — From J take J 7 

The oommon base here is 80, ^ is ^, and ^ is ^, 
^ — ^^ = ^, answer. Or simply 6 — 6 ove» 
6x6=A,''°Bwer. 

Mcample 4- — From -f take ^ J 

Solution.— ^ is ^, and J is A> ^^ = ^' ""^ 

Example f .— From ( take i? 
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Sxample 6. — From ^ take -^ ? 
Solution.— 11 — 10, over 10 times 11, or yj^, ani. 
Example 7. — 'Piffto. -^ take ^f 
jSoIutioR.— 14 — 12 over 12 times U, or ^ a 
^ answer. 

BDUt Of BCBXEAOnoN Of r&ACTIONS. 

Rvle. — Bedace the fVaotiona to a .common base, 
or to the least oommon base, and place tlie dif- 
ference of their numerators over the common base. 

Exanvfie 8. — From \ take ^? 

iSblutt'on.— The least oommon base is 20, | = ^, 
.15 — 8 
and A = A' — 20~ = ^> »°Bwer. 

Example 9. — From | take ^? 
The least oommon base is 14 ; f = ^, and \^ -~ 
A. = A» or *. answer. 
Example 10, — From } take 1 7 



Example ii.— From 8^ take 6^ F 

Write whole numbers under whole nnmbers, 
and fraotions nnder fractions, snbtract liraotionB 
from &aotiouB, and whole numbers from whole 
numbers. 

81 The least common base is 15; ■>■ = A> 
&| and 8 — 6 = 3. ^^ 

3^, answer. 
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Sxample IS.— From 237| take 78} f 
237* 
78| 

ld8| ansver, 
Example 13.— Vrom 128J take 33|T 
1281 
33| 
96^ answer. 

AJtALTSIS OF MULTIPLICATION OF 
FBAOTIONS. 

Btjli. — Mnltiply together the nnmerstora for the 
Domerator of the answer, and the denominators to- 
gether for the denominator of the answer, observ- 
ing to reject footors common to the numerator and 
denominator. 

Exampk 1. — What is the prodnot of |, | and f F 

iXiXi = iXf = A. answer. Simply re- 
jecting common factors and mnltiplying the re- 
maining terms in the numerator for the numeratoi 
of the answer, and the remaining terms in tha 
denominator for the denominator of the answer. 

Example S. — What is the product of {i | und J ? 

Omiting common factors, and we have f X ^ X 
J = J, answer. 

Example S. — What is the produot of | X | X 

Omitipg common factors, and we have ^ X ^ X 
)- X ^ = 1] answer. 
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^ Example 4.— WhtAiE tilt) pToiaiAo{\^XHXi1 
Bejecting common factors, and we bave ^ X -^ 
X i = ^ MiBwer. 
Example 5.— What a the produot of 26 X f? X 

iixif x^r 

BejeotiDg factors common to nnmerator and 
denominator, and we have 2fiXtXiXiX| = 
25, answer. 

When the sum of the iVactlonal ports is equal to 
one, and the whole nttmbers are ecLnal, add one to 
the whole nnmber and mnlldply by the whole nnm- 
ber, and annex the product of the fractional parts. 

Example i.— What is the prodnot of 6J and 6J f 

Solution.— ^ XH = 4% answer. 

Increasing six by one, for the snm of the frac- 
tional parts is one, and mnltiplying by six, we have 
forty-two, the whole number of the product, and 
J X i = A annexed, gives 42^. 

Example 2. — 7^ X 74 = 66^, the product, add 
one to 7 and we have 8, and 7 X 8 = 66, and | X 
I = -fg, hence the product of 7| and 7f is 66^ 

Example S. — 6^ X -^ = 30^, answer. 6 plus 
1 multiplied by 6, ^ves 80, and ^ x ^ ^ ^( hence 
the produot of the two numbers is 80^. 

This method of multiplying fraction s is thoroughly 
illoatrated in my system of mental calisthenics, or 
mental exercises, commencing at page sixty-two of 
this work. It is of great worth in the class room; 
I used it to great advantage in a class of eighty- 
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nine, while teaching in Delhi Ac&demy, New York, 
in 1861. Also the following 

£uLX : The prodnot of any two nnmben, whole 
or fractional, is the BC[D&rB of their mean diminiBhed 
b; the square of half their difference. 
Example 1. — What is the product of i\ and 6J T 
Solution. — The mean of these two numbers is five, 
the square of five is 25, half of the difference of the 
two nnmbere is one quarter, and thesqasre of one 
quarter is ^ hence 25 minus ^ is 24^ the pro- 
duct of 4| and 5^. 

KZAMPLK8 ILLrSTBATINO THK BVLZ, 

What 18 the prodnot of 

2^X ^ = ^, answer. 
2| X S| = ^, answer. 
^X^ = 8fi. answer. 
2| X 4 = ^U> answer, 
2f X 8^ = 8JS, answer. 
IJ X 2^ = S|, answer. 
1| X 2} = 3f, answer. 
H X 21 = Sfl, answei-. 
1| X 2J = Sfj, answer. 
8^ X 4^ = 15|, answer. 
SJ X 4^ = 15^, answer. 
8| X 41 = 16j|, answer. 
3J X 41 = 16f}, answer. 
41 X £>1 ^ 24|, answer. 
4j X H = 24}, answer. 
4f X ^1 = 24||, answer. 
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*t X 6J = 24^, answer. 

5J X 6J = 35|, answer. 

5J X 6^ = 35|, answer. 

5J X H = S5|j, answer. 

6^ X 7J = 481, answer. 

6| X 7^ = 48|}, answer. 

6f X 7f = 44j, answer. 

6f X 71 = 48^1, answer. 

7^ X 8^ = 63|, answer. 

7| X 8^ = 6S|, answer. 

74 X8i = 63|^, answer. 

7| X 8J = 63^, answer. 
&c., &c., &C. 
The complement of a niimber ia the difference of 
that number and some definite number above taken 
aa a base, or multiplier. The supplement of a num- 
ber is the difference of that number and any defi- 
nite number below is taken as a base,.or mnltiplier. 
Hence the rule that I have given of multiplying 
both, whole and fractional numbers, or squaring 
whole and fVactional numbers. Here I repeat it. 

BcLE. — Increase the number byits supplement, 
and multiply by the base and add the square of the 
supplement; diminish the nnmber by its comple- 
ment and multiply by the base, and add the square 
of the complement. 
Example i.— What is the square of 2^ T 
Solution. — The supplement of 2^ is ^, 2^ plus \ 
is 8, and 3x2 = 6, and 6 pins the square of ^ is 
6i,or2JX2i = 2x3 + iXi = 6i. 
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Example S. — What is the square of 3^ f 

3i X 3i = 12i. 
Example 3. — What 1b the square of 4^f 

4i X H = 20i. . 
Example 4- — What ie the square of &^ 7 

5i X 5i = 30i. 
Example 6. — What is the square of S^ f 

6i X 6J = 42J. 
Example 6. — What ia the square of 7^ f 

7i X 7i = 56i. 
Example 7. — What is the square of &| 7 

8i X H = 72i. 
Example 8. — What is the aqnare of 9| f 

9i X 9i = 90^. 
Example 9. — What is the square of d|? 
SoltaUm. — The complement of 9^ is |, and 9| — 
\ = 9^, and ten times 9^ is 95, and the 95 plus the 
square of \, is 95^ The above rule applies itnd 
is practical in squaring all numbers, trhole snd 
fractional. 

Problem. — How man; feet in a floor eleven feet, 
eleven and three quarter inches square ? 

86lMtv}n. — The complement of the linear edge of 
the floor is quarter of an inch, hence by the rule 
■we have (11 ft. llj in. — J) x 12 + (t)* =143 fL 
6^ incbes. 
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ANALYSE OF DIYISIOlf OF FEACTIONS. 

Since the base of ever; anmber, whole or frso- 
tional, is one in valoe, inverting any number 
demonetrates how many times the number is ood- 
tained in one ; for the unity takes the place of the 
number, and the namber the place of the unity. 

£lxample i.— Divide 6 by 7. 

We find by inverting ^, ^, now if 7 is conti^ed 
in one ^ of a time, it is contained in 6, five times ^ 
or f , answer. 

Example S. — Divide 7 by 5- 

} is contained in one | of a time, hence it is con- 
tained in J, 7 X 1 = V = ^i. answer. 

Example S. — Divide 12 by ^. 

Inverting ^ we have {, the ntunber of times } is 
contained in one, hence 4 iB contained in 12, 12 
times 2, or 24. 

Example 4. — Divide 7i by |. 

Inverting f we have |, the nnmber of times it is 
contained in one, hence it is contained in 7^ ones 
7i times J, or V =1"^) answer, 

Example 5. — Divide 41 by 2. 

Two is contained in one, one-half of a time, 
henoe it is contained in four and one-half ones, four 
and one-half times one-half, four times one-half is 
two and one-half of a half is one-quarter, or tiins : 
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BuLX. — iDvert the diviaor to find how many 
times it is contained in one, and multiply by the 
nnmber of ones in the dividend. 

Example 6. — Divide i by |, 

Solution. — g is oontaiued in OQe | of a time, henoe 
it is oontained in four-ones, four times eight-fifths, 
or V ^ 6|. Inverting any diviaor tella how many 
times it ie oontained in one, hence multiplying by 
the cumber of ones in the dividend gives the cor- 
root quotient in all examples in division of 
fractions. 

Example 7. — Divide \ by ■^. 

Solution. — \ is oontained in one 6 times, henoe it 
is contained in 4^ ^ of 6 ones, or ^ of a time. 

Example *.— Divide 21 by J. 

Soli^on, — } is contained in one | of a time, 
bence it is contained in 21, ^ of 21 or 28, or write 
the dividend y, and the divisor } directly under it^ 

u 
thus, * which is equivi^ent to inverting the divisor. 

Ibia brings tlie factors of the denominator of the 
answer always between the lines, and the factors 
of the numerator of the answer always above and 
below the lines, rejecting factors commen to divi- 
dend and divisor. The t^ree is oontained in 21 
seven times, and 4 X 7 = 28. 

Example ft— Divide J X 4 by | X j- 
A V 4 

8olution.--l I = f, simply reject common foe- 
tors in dividend and divisor and we have f for the 
quotient. 
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fHni*«^i 12^ '8'^^ 5X7X7 245, 

7^ {( ^?4 

Simply rojeoting the factors common to divisor 
and dividflnd, and mnltiplying the remaining terma 
between Ihe lines together for the denominator of 
the answer, and the remaining t«rma above and 
below the lines together for the numerator of the 
answer. 

Example /i.-— Divide ^ x H V ft- 

I^X— 
Btatetnent. — a* = ygj answer. 

Itejeoting the factors 27 and 19 in between the 
lines, and 27 and 19 outside of the lines and we 
haveH- 

Example i«.— Divide 1\ by SJ. 

Simply multiply divisor and dividend by 4, the 
least common base of 4 and 2, the denominators of 
the fractional parts. 

Example i5.— Divide 9J\r by 3f. 

Statemera.~-^=:. W = ^Jf 

Simply mnltiply numerator and denominator by 
12 the least common base of the denominators of 
the fractional parts, and rednce to lowest terms. 
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ANALYSIS OP THE EELATIVB VALUE OP 
CUBEBHCY TO GOLD. 

BULI. — Take 100 for the nnmerator and the 
value of gold for the denominator, and the expres- 
eiOD representB the ralne of one dollar of onrrency 
in gold, hence multiply by the number of dollam 
in currency. 

Example 1, — What is the value of fifty dollars of 
correnoy in gold, when gold is tl.25 ? 

Statemeta,~-li^ y,^ = i^^ in gold. 

Solvtion. — Since there are 100 cents in a dollar, 
and gold is tl-25, one dollar in onrrenoy is worth 
{4ii or ^ of a dollar in gold, hence 50 dollars in 
oarrency is eqoivalont to ^ of 50, or 40 dollars in 
gold, when gold is 25 cents above par, 

Example g. — What is the value of 600 dollars of 
currency in gold, when gold is tl.lS^ T 

StatemetU, — 4J 
$683.33^ in gold 

Solution. — Since one dollar in gold is worth 112^ 
cents in currency one dollar in currency is worth 
^, =^ =f of adollar in gold, hence 600 dollars 
in currency is worth ^ of 600 or 1533.33} in gold. 

Example S.—'Wha.t is the value of 99 dollars of 
onrrency in gold, when gold is llli ? 

Statement.— \^, X V = A X 99 = $89.10 in 
gold. » 

Solution. — Since one dollar in gold is worth lllj 
cents in correnoy, one dollar in currency is worth 
HfjL ot-faoi^ dollar in gold, hence 99 dollars in 
currency is worth ^ X 99 or $89.10 in gold. 
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ANALYSIS OF THE EELATIVB VALUE OF 
GOLD TO CUBEBNCY. 

Examine 1. — What is the value of 300 dollars of 
gold in cturenoy, when onrrenoy is 75 oente, or 25 
oentfl b«low par f 

Statement.—^ X 'f == t X H' = WOO.OO in 
CDirenoy. 

BolvHon. — Since one dollar of gold is worth \fg, 
or f of a dollar of carrency, 300 dollars of gold are 
worth ^ of 300, or 400 dollars in onrrency. 

Example IS. — When currency is worth 80 eents on 
the dollar, $500 in gold are worth how many dol- 
lars in cnrrenoy ? 

«a(«nent.— Vtf X 't" =i X 600 = »625.00. 

SoluHon-Sinee one dollar in gold is worth ^Aj> 
or I of a dollar in ourreDoy, 500 dollars in gold is 
worth 500 times {, or 625 dollars in onrreooy. 

Example S. — 100 dollars in gold is worth how 
many dollars in currency, when oarrenoy is worth 
88} cents on the dollar 7 

Statement.— i^. X H" =* X 100 = $112.60 in 
oarrenoy. * 

Solution. — Since one dollar of gold is worth V^. 
or f of a dollar in currency, 100 dollars of gold »• 
is worth 100 times \, or 1112.50 in onrrency, 

Sample 4- — What is 760 dollars in gold worth 
in oarreDOy, when ourrenoy is worth 95 cents on 
the dollar ? 

Statement.— i^ X 'f =ft X 760 = 1800.00 in 
enrrenoy. 

Solution. — Since one dollar in gold is worth ^, 
or -U of a dollar in currency, $760 in gold are worth 
760 times f^ or fSOO.OO in currency. 
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ANALYSIS OF MEASXIBING COBD WOOD. 

128 onb. ft., or a pile of wood 4 feet high, 4 feet 
wide ftnd 8 feet long is one cord of wood. 

Example 1. — How many oords of wood in a pila 
96 feet long, 4 feet wide and 8 feet high? 

Statement. — ^\^\^\ = 12 X 2 = 24 cords. 

Solution. — The product of the length, width and 
height divided by the factors that produces one 
oord; simply rejecting factors common to dividend 
and divisorj and we have 13 X 2, or 24 corda. 
Hence the rale: 

Take the factors in one cord for the denominator 
of a fraction, and the factors in the pile of wood 
for the namerator of the ' fraction, perform the 
operations indicated, hy rejecting factors common 
to namerator and denominator. 

Example €. — How many corda of bark in a pile 
100 feet long, 6 feet high and 12 feet wide 7 

fn.f««^t 100 X 6 X 12 25X6X3 ... 
= 56i cords. * X 4 X » 8 

Solution. — The prodnct of the factors in the pile 
of bark, divided by the factors of one cord gives 
66^ cords. 

Example 3. — How many cords of wood in a pile 
860 feet long 20 feet wide and S feet high t 

Statemmi.— ^^^ ^ f^ "^J = 90 X 6 = 450 cds. 

4X4X8 
Solution, — Bejeoting factors common to divisor 
and dividend, and we have 90 X 6 = 460 cords. 
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ANALYSIS OP HEASUEING STONE. 
There are 24| cnblc feet in one perob of stone, 
becaase it is one aod a half feet vide and one rod 
long, Ifli X I = 24}, hence to find the number of 
perches in any nnmber of cnbio feet, simply divide 
by 24f. 

KULX rO& DimUNQ BY 24 J. 

Bemove the decimal point two places to the left 
in the number of cubic feet and mnltiply by fotir> 
and add one-handredth part of the prodnot for the 
business answer in all examples. 

Example 1. — How many perches of stone in 1200 
cnbio feet ? 

Soltttion.—\2M 
4 

48, and 48 increased by the hundredth 
part of 48 gives 48.48 perches, answer. 

Example S, — How many perches of stone in 1300 
cubic feet f 

Eemoving the decimal point two places, we have 
18, and4x 13 = 52, £2 plus y^^ X &2 = 32.62, ans. 

Sxample S. — How many perches in 1000 cnbio 
feet of stone ? 

Bemoving the point two places wa have 10, and 
4 X 10 = 40, 40 plus y^ X 40 = 4.4 perohes. 

All examples are performed the same'. The 
nnmber of cubic feet is found by multiplying length, 
width and height together, when the shape is 
regular. When in the form of a cone multiply the 
snrfaoe of the base by one third of the height. 
When in form of the frnstrum of a cone add the 
upper base, lower base and the mean base together, 
and multiply their snm by one third of the height. 

Example 4- — How many cubic feet of marble in 
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a block 24 r«et loDg, 8 inches sqnsre at the baae 
and 4 incheB square at the top f 

Solution.—^ X 8 = 64 irohes surface of the base, 
4 X 4 != 16 inches sarface of the top, the sqaare 
root of 64 X 16^32 inches surface of the mean. 
rChe sum of 32 + 16+ 64 = 112 inches, or +« or | 
of a square foot, and JXiX24 = ^=6| cnbio feet. 

All examples of a similar character of stone, 
marble and wood are performed by the same mle. 

Example 5. — How many feet of board measore 
in a stick of timber 36 feet long, 8 inches sqnare at 
one end, and 4 at the other end? 

Solution.— 8 X 8=64 

4X4 = 16 

VIT5r63==32 

-rj| = } of a eqnare foot, and 

}XiX86 = y = 9i cubic feet, and since oneonbic 
foot makes 12 feet of board meHSure, we have 
12 X 9i=112 feet board measure. 

MBASUBING COEN IN THE BIN, OE GRAIN 
OF ANT KIND. 

EnLE. — Remove the decimal point one place to 
the left in the number of cnbio feel, and multiply 
by 8, and add 4} bushels to the result for each 
thousand ; because -^ of the number of cubie feet 
is nearly the number of bushels. The above rule 
is explained in the first part of this work. _ To 
measure the com on the ear remove the decimal 
point one place to the left and divide by two and 
multiply by nine. In a crib of 3200 cubic feet how 
many bushels? 

Solvtityn.— 2) 520.0 

lijO X 9 = 1440 bushels, 

n 
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INTEEEST iNALYSia. 

BOLI VOa AU, BATES, ALT, SUMS OP HONKT, AND 
ALL 7KBI0D8 Of TIME. 

BuLi. — Invert the rate, annex ciphers and prefix 
points. 

The rnle eatabliahea the periods of time it takes 
a dollar to earn a cent, ten oentB, one hundred 
cents and a mill: also the number of dollars it 
takes to earn a cent, ten cents, one hundred cents 
and a mill in one day, at anj given rate per month 
or per annum. Hence all examples in interest at 
any rate are calculated for four business periods of 
time ; also four corresponding aams of money for 
all periods of time. The above rnle is illustrated 
and demonstrated in the fint part of this book, 
also more thoroughly explained on pages from 
ninty-five to one hundred. The young student 
having perused carefully the pftges referred to, is 
prepared to state in a few seconds any problem in 
simple interest in a form that it can be performed 
by a mere child nnderstandingly, with ease and 
rapidity. 

KULE roa THE STATBHBNT Of ANT EXAMPLE 
IN 8IH7LX INTXBS8T. 

KuLE. — Take the period of time it takes a dol- 
lar at the given rate to earn a cent, ten cents, one 
hundred cents, or a mill for the first term of a pro- 
portion, the given time the second term, the prin- 
cipal the third term, the required interest is the 
fourth term; and is the product of the second and 
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third divided by the first. The Btatement may be 
written in the form of a fraotioD, indioating the 
prodnot of the second and third terms by the sign 
of mnltiplioation for the numerator of the fVaotion 
and the first term of the proportion for the denomi- 
nator of the fraction. Bejecting common faotora, 
if any, and performing the work indicated, and the 
reealt ia in mills when the denonunator is the time 
at tlic given rate, it takes a dollar to earn a mill, 
and in cents when the denominator is the time it 
takes a dollar to earn a cent, and in dimes when 
it is the time it takes a dollar to earn a dime. 
Hence point off three places to the left to reduce to 
dollars, when the result ia mills, and two places 
when cents, and one place when dimes, &o. 

Per annum 4 per cent. By tl^e mle we have in 
9 days a dollar earns a mill, and in S months a 
cent, and in 80 months a dime. 

Sltistration.—WheX is the interest of t2S1.00 for 
27 dsya at 4 per centf 

Staiement.-^^^i^Jl = 281 X 8 = 693 mills, 
or $0.69,3, ans. 

What is the interest of 1732.00 for 15 months 
at 4 percent? 

Statemeta.— *''^^ ^ ^^ = $36.60, answer. 

Solution. — In three months a dollar came a cent; 
732 V 15 

hence 732 dollars earn in 15 months - — „ cents, 

or t36.60. 

All rates and all examples are handled by the 
same method. 
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Since oar B;stem of notatiOD is fonoded on a base 
often, and the unity of onr money the same base, 
ten mills making one cent^ ten cents the dime and 
ten dimes the dollar; there can be do question bat 
that the best praotical method of co^pnting interest 
is the decimal method. For any one understanding 
the decimal rule in this book can calculate the in- 
terest of a note easier and quicker than he can find 
it from an interest table. 

Examiple 1. What is the interest of |500 for 123 
days at 7^ per cent per annum coDsidering 365 
days a year ? — 

The rule tells in a moment that (500 earn a 
dime in a day, hence in 123 days 123 dimes or 
$12.30. In 93 days it earns $9.30," and in 33 days, 
$8.80, in 60 days, ^6.00 &o. All possible periods of 
time being calculated in a moment, by removing 
the decimal point one place to the left in the num- 
ber of days, and reading the result dollars and the 
decimal part of a dollar. Now by the same law 
you observe that 150 earn a oeot a day and you 
simply remove the decimal point two places to the 
left in the Dumber of days and you have the inter- 
est in dollars and the decimal of a dollar. Also $5 
earn a mill in a day, hence yoH remove the deci- 
mal point three places to the left in the number of 
days, and the result is the interest in dollars, cents 
and mills for any possible period of time you can 
Dame. How by the same law i5O0O you perceive, 
earn one dollu' a day at 7-j^ per cent per annum. 
Hence you read the nnmber of days in dollars, or 
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Btmply prefix the sign of dollars to the Tinmber of 
d&j6, and yoa have the intfirest. ^Now yoa can 
read and see clearly that time is money if you have 
pemsed the demonstration of the rnle of interest, 
and the eeqnence of the rnle foaud on page 99 of 
thie book. 

Ton obserre by the mle inverting the rate, anrtex- 
ing ciphers, andperfiring the decimal point, pve the 
complete analysis of time, for any possible rate per 
mouth, or per annnm : estabUehing the periods of 
time in a moment that it takes a dollar to earn a 
mill, a cent a dime, and a dollar. ThuB 7-^ per 
cent per annnm, inverting, we have according to 
the rnle; '°°° , hence a dollar earna a cent in 50 
days, a dime in GOO days, a dollar in 6000 days, a 
mill in 6 days, a tenth of a mill in five tenths of a 
day &c. 

Hence when a doHar earns a cent yon may re- 
move the decimal point two places to the Ief4; in 
any sum of money, for one centie the hundredth 
part of a dollar, one dime the tenth part, one 
mill the thousandth and one tenth of a mill one 
ten thousandth part of a dollar, the mle giving yon 
the time at any rate per cent it takes a dollar to 
earn a mill, cent, dime and dollar, yon can calcu- 
late all possible sums ofmoney for the four bnBiness 
periods of time quicker than yon can find the in* 
tereet of one sum from an interest table, or by the 
ordinary mle tanght in our common schools. 

Thus at 7-^ per cent, presume that millions of 
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examples are written, BOcording to the law of 
writing nnmbera, dollars undep dollare and cents 
4 7250 76 '•i^der cents j thns remoT 
2 3435.68 ^^g the decimal point, four 
1 3456.75 places to the left, or strik 
9 9999.25 ing a line which represents 
1000.50 the decimal point gives the 
1345612 interest for fialf a day. Now 
L(j, ^p_ striking a Jioe three places 

to the left, gives the interest 
for five dajs, two places for fifty, and one place 
to the left for 500 days, 6000 days, the note is 
the interest, and the decimal point remains un- 
changed. Now you mast also observe that for 
sums of money corresponding to the periods of 
time established by the role, yoa can remove the 
decimal point in all possible periods of time : thne 
a world of work is accomplished in lees time than 
it takes to perform one example by the ordinary 
Ofooked and stnpid way. 

PEECENTAGE. 
Per cent means by the bandred, and the charac- 
ter % isnsed asasnbstitntefor thewordsperoent. 
Sometimes Percentage is a charge, or allowance of 
a certain oomber of units on every handred in a 
given number, or quantity. Thus 1 per cent of 
$500 is %5f found by removing the decimal point 
two places to the left, to find 2 per cent multiply 
by 2, to find 8 per cent remove the decimal 
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point two plaofiH and multiply by 3 &o., for any 
per cent. The reaBon is obviouB for the unity 
term is divided into 100 equal parts and the 
per cent represents Uie unit term: Thos 1 per 
cent meaoB y^, 2 per cent -j^, 3 per cent 
■jfu, 4 per cent ^^ ke. The per cent taking the 
units term of n fraction, and 100 the unity term, 
to find ^ per cent remove the decimal point two 
places to the left and divide by 2, to find J percent 
divide by 3 Ac, for any fraction of a per cent. 

Percentage is very easy to calcnlat«, and nse- 
fol; for alarge portion of onr buBinesB transactions 
are based on percentage. The solution of all ques- 
tions, and all tales of percentage, like interest, is 
founded on the unity term and unit term. 

Example 1. — A man buys a lot of goods, the 
price of which is $325, by paying cash he gets them 
20 per cent off. What did he pay f 

Soluti(m. — 20 per cent off leaves 80 per cent to 
pay, or ^=^, hence removing the decimal point 
one place to the left in 9325 gives 32.60 and multi- 
plying by 8 gives $260.00, what he has to pay. 
Beasoning from \ or the equivalent \^ yon get 
the answer easily and briefly, 10 percent off, leaves 
90 per cent to pay, or ^, hence remove the deci- 
mal point one place to the left end multiply by 9 
in all examples, 20 peroentoff, leaves 80 to pay, or 
^, hence remove the decimal point one place to the 
left and multiply by 8 in all examples, 80 per cent 
off, leaves 70 per cent to pay, or ^, hence remove 
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the deoim&l point one place to the left and multi' 
ply by 7 in all ezamplea, 40 per cent off, leaves 60 
per cent to pay, or ^, hence remove the decimal 
point one plaoe to the left and multiply by 6 in alt 
examples. 

50 percent off, leaves 50 per cent to pay, or ^ 
hence remove the deeimal point one place to the 
left and multiply by 5, or ^divide the price of the 
goods by 2. 

60 per cent off, leaves 40 per cent to pay, or -^f 
henoe remove the decimal point one plaoe to the 
left in the price and moltipty by 4. 

70 per cent off, leaves 30 per cent to pay, or ^ 
hence remove the decimal point one place to ^e 
left in the price and multiply by 3 in all examples. 

80 per oent off, leaves 20 per cent to pay, or ^. 
hence remove the decimal point one plaoe to the 
left and multiply by 4 in all ezamplcB. 

90 per cent off, a hill of goods leaves 10 per cent^ 
or -^ to pay, hence remove the decimal point one 
place to the left. The same principle applies to all 
possible per cents. 

The price of a lot of goods is $50, by paying 
cash you get them 19 per cent off. What do yua pay 
for them j 19 per cent off leaves 81 per cent to pay 
or ^^, hence remove the decimal point two places 
to the left in $50, gives $.50 and multiplying by 
81, gives $40.50 vrhat they cost. 

After purchasing goods, what must they be sold 
for by the article, to make a certain per cent more 
than the cost. 
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Example. — A man buys hate at $8. per dOEen, 
what nmat ho Bell them a piece to make 20 per cent ? 
They cost -}- 1^^ I '^^ ^° make 20 per ceot, or ^, he 
mnet sell them for ^+\, orf of what they coat, and 
the BeUlDgprice of one hat to make 20 per cent, is 
^ of {^^ or -^ hence to make 20 per cent on all 
articles bought by the dozen, and sold by the piece, 
remove the decimal point one place to the left in 
the price per dozen. The solation of all other per 
cents are similar. 

Example. — A man sella a horse for $150 and 
makes 25 per cent, he then sells another horse for 
$160 and looses 25 per cent. Does he make or lose 
by the two eperationa, and how much f 

Solution^ — lict \ represent what the horse cost; 
first sale he made 26 per cent or \ the cost ^+ J=J 
what he sold him for, hence tl60 is |, and J of 
what the horse cost ia ^ of $150, or $30, and 4, or | 
the cost of the first boree is 4x|30 |120 hence he 
made on the first sale f 150— $120, or $30. 

The second horse he lost 25 per cent, or ^, second 
horse cost -^, and he lost ^, he must have sold him 
for } of what be coat, hence $150 is ^, and ^ is ^ of 
$150, or $50 and | or 4- is four times S50, or $200, 
hence on the second sale he lost $200 — $150, or $50. 
On the first sale he made $80, second sale lost $50, 
hence he lost $20. 
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PBBSENT WORTH AND DISCOUNT. 

DUioont is sn allowaDce made for the payiaent 
of a debt before it beoomes due. 

Commercial Discount is a dednctiou from the 
nomlDal prioe of an article. 

Bank disoonnt is interest paid in advance, and 
for 3 days more than the nominal time, called 
Day8 of GTraoe. 

The Proceeds of a note given at a bank is the 
amoant vhicb tbe bank pays for the note. 

Tme Discount is a dedactioa made for the pres- 
ent payment of a snm of money dae at some fa 
tare time. 

The Present Worth of a sam of money due at 
some fatare time, is a earn which, put at interest 
at a rate ^reed upon, will in the given time 
amount to the som doe. 

Fresent Woi^h and Bisooant, present no special 
difSonlties, when yoa reason froia the anity term 
in stating the problem. Thas the present worth 
of any sum of money due at a future time, is foand 
by maltiplying the debt by the amonnt of one dol- 
lar for the given time, at the given rate, taken as 
the nnity term of a fraction and one hnndred, the 
namber of cents in a dollar for the unit term of 
the fraction. 

What is the present worth of a debt of $1660 
witboat iatereBt, dae 8 months hence, money be- 
ing worth 6 per cent. 



jiic^dbvGoo^le 



UOHTNING OALCULATOB. 159 

Statement. — $1660x^4^} rejectiiig thecommoD 

fkctore, we have tl586.^ for the present wortb. 

For the tma diaoonnt we enbtract $1586.58 from 

$1650 which givea |63.47, the tme discoant 

AmUj/iit and reason of Statemmt. 

The iDterrat of $1. for 8 months at 6 per oent 
per annum is fonr oenta, hence $1. amounts to 104 
cents, in 8 months, and the present value of one 
dollar is as mnoh a« 104 ii contained in lOO, the 
nnmber of cents in a dollar as indicated in the 
statement, hence multiply by the number of dollars 
in the debt. 

Bulk. — Multiply the debt by 100 dividedjby the 
amount of |1. for the given time, at the given rate, 
the result is the present worth. Sabtracting the 
present worth from the given sum, the remainder 
is the true discount. 

^Vhat is the present worth of a debt of $330, due 
15 months bence, money being worth 8 per cent 1 

Statement, — tSSOXi^, performing the opera- 
tion indicated we get $tiOO for the present worth. 

What is the present worth of a debt of $880 due 
80 months hence, money being worth 4 per centF 

Statement.— tS&iX^=tS0O the present worth. 

All examples are stated precisely the same, sim- 
ply take the amount of one dollar, at the given 
rate, for the given time, for the unity term of the 
fraction, and 100 for the unit term of the same 
fraction and write the sign of mnltiplioation be- 
tween that expreesiou and the given sum of mo- 



jiic^dbvGooglc 



160 

ney and the problem is stated, performing the ope- 
rations indicated hy the statement and yoa have 
the answer. 

Bum. — The discount is fonnd by multiplying the 
tntereat of the given sum for tbe specified time and 
rate by 100 divided by the amount of one dollar 
for tbe given time at the given rate. 

Thus in the last example the interest of $880 due 
30 montba hence at 4 per cent is $88, and $88 x 
|^{=$30 the true discount 

All examples in present worth and discount are 
stated and performed by the preceeding two brief 
mleB. 

STOCKS AND BONDS. 

A Company is an association of peieoDS for 
transacting bneiness. A Business Corporation is 
an absociation authorized by special or general law 
to transact certain business, nnder a specified 
name. 

A Firm is an association bound to each other by 
mutual articles of agreement for the transaction of 
certain business. 

Capital Stock is tbe amount of money paid, to- 
gether with that subscribed, for the purpose of 
carrying on the business of the company. Stocks 
are the oertiEcatea of a corporation signed by .the 
proper officers showing that the holder owns so 
many shares in the capital stock of the company, 
any one who owns stocks is a stockholder in tbe 
company. 
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INSUBANCE. 

iQBnraiice is a contract by vhicb one party, in 
consideration of a certain Bam of money paid, en- 
gages to indemnify another for a loss which he 
may anstain by certain oasnalties. 

The Inanrer is the party who makes the eontjract 
and takes the risk. 

The Premiam is the aam paid for the loBurance. 

The Policy is the written oontraet made by the 
inanrer. 

The rale of Percentage applies in oompntlng la- 
anrance. 

STATE iND LOCAL TAXES. 

A Tax is a enm of money asaesaed npon the peiv 
eon or property of an individual for the support of 
the government and other public parpoaea.. 

A Poll Tax is a tax levied npon the peraon of 
each male citizen liable to pay taxes, without. re- 
gard to property. 

Taxable Property is either Beal or Personal, 
Beal Property coosiats of fixed property, lands and 
houBoa. 

Personal Property consists of moveable properly, 
cash, etocka, shipe &o. 

Bttie. — To find the rate of property-tax, make 
the valno of the taxable property the noity term 
of a fraction, and the snm to bo raised, minns the 
amount assessed on the polls, the unit term of the 
fraction. 
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To find etich persoos tax, multiply big taxable 
property by the rate, and to the product add Ma 
poll-tax, 

EaviDg found the tax on (1.00 yoa can facili- 
tate the calcnlatioD by preparing a tax table thus : 

To^ at the rate of 4 milla on the Dollar. 



Now by remoTing the 
deoimal point to tbe 
right M the caee re- 
qnires, the tax ie found 
on any sum of money. 
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CUSTOM-HOUSE BUSINESS. 

Custom-Housee are branches of tbe Treasury De- 
partment, established by the General Government 
for the collection of duties, each being controlled by 
A Collector and Kaval Officer, who are rcBponeible 
for snch collection to the Secretary of the 
Treasury. 

Duties are Specific, Advalorem or Combined, a 
Specific Duty is a rate of duty chai^eable upon 
quantity, without regard to cost, an advalorem 
Duty is a rate of duty, chargeable upon the value 
of tbe goods at tbe last port of exportation. 
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A Oombined Duty u k oombination of advalo- 
rem and epeoiGo duties. 

The Gross Weight is the weight of the gooda 
with what ooutaina them. 

The Net Weight is the weight of the goods af- 
ter all dednctioDB have been made. 

The Satiable Value of Merchandise under the 
present law, is the original cost, or wholesale price. 

INTBEEST ON ENGLISH MONEY. 

loterest is calculated on a basis of 365 days to 
the year in England. 

Twelve months are usually reckoned a year. 
For days, such a part of one years interest is taken 
as the number is of 365. 

To compute interest on English Money. The 
mle that I have given for United States Money ap- 
plies most beantifiilly. That mle and its sequence 
is all yon need to understand. 

Inverting the rate per cent and annexing ci- 
phers and prefixing the decimal point to the rate 
inverted, establishes the periods of time that it 
takes £1 to earn a y^i » ytu) * I'lr of a pound and 
£1, in all possible rates of interest. The demon- 
stration is similar to tbat given for United States 
Money, hence it is superflnous to repeat it here, I 
will give only one illustration. 

Presume the rate of interest to be 7^ per an- 
num, that means £100 earns £7^ in one year. 

Now by the rule inverting the rate and annex, 
ing ciphers, and prefixing points we have this ex- 
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pressioD, >^^" ■which tranelated into the concrete 
reads in half a day £1 earns tttW "f a pouDd, 5 
days -p^, 50 days -rJu, 500 days ^ and 5000 days 
£1 earns XI. Hence it is easy to understand 
that ail examples are oalonlated for the five basi- 
nese periods of time without changing or making a 
fignre, only removing the decimal point. 

Now presQme all the examples that ever occurred 
in England were written according to the law of 
writing thero, the same denominations nnder each 
other. 

Were shillinga, pence and farthings added to 
each note, yon simply remove the point on them 
the same as the pounds. How observe that all pe- 
riods of time are calculated for the same of money 
corresponding to the periods of time established 
by the rale. 

Thna in the example £1 at 7-^ per cent earns jC,>g 
in 500 days, hence £500 earns £^ in one day, 
hence all time is calculated for that sam. 



Bull — For J day remove the 
point four places to the left, five 
days three places, fifty days two pla- 
ces, fivebandred days one place, five 
thousand days the note is the interest 
and the point is unchanged. 
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Slustration. What is the interest of ^00 at 7^ 
per cent per annum for all poBsiblp periods of time 
that have occurred, or can occar. 

Now according to my universal law of oalcnlat- 
ing the interest for all periods of time, and all Bums 
of money, and at any per cent. 

Thus ^£500 at 7^ per cent per anonm for 
days, removing the decimal 
point one place to the left in 
the nnmber of days gives the 
interest oi £500 at 7-^ per 
cent per annumj in ponnds 
and the decimal of s pound, 
hence all periods of time 
that have occurred in Eng- 
land, or any other country, 
or may occur are calculated 
by one lightning stroke of the pen, Now £50, the 
interest is found by removing the decimal point 
two places to the left in the number of daya, £6 
three places to the left, ]0e. four places to the 
left Is. five places to the left, and .£5000, the point 
remains unchanged, the nnmber of days being the 
interest in pounds, hence yon perceive that time is 
really money. 

ANNUAL INTEREST.^ 
Annual Interest is simply interest en the prin- 
cipal and on the interest over due on promissory 
notes, or other contracts containing the words, 
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with annual interest. Interest upon the interest on 
Bucti contraota is allowed by the conrto in some 
States, in the return of damages for the non pay- 
ment of the interest when it falls due, otherwise it 
cannot be considered legal. 

What will $4000 amoant to in 10 years and 6 
months, annual interest at 6 per cent? 

Solution. The interest on $4000 at 6 per cent for 
one year is $240, for 10}- years it is (240x10^= 
$2520. 

The interest of $240 for one year is $14.40. 
9+8+7+6 + 5+4+3 + 2+ll=45Jyearaand mul- 
tiplying $14.40 by 45}, gives $655.20. 

Hence $4000 
2620 

655.20 
$7176.20 is the amount for 10} years, 

COMPOUND INTltBEST. 

Compoond Intarest is calculated upon the prin- 
cipal and interest added together animally, se- 
mi-annually &o. 

Bulk. — Multiply the principal by tlie amount of 
$1 at the given rate raised to a pover equal to 
the number of years the note is on interest, the 
result is the amount, subtract the principal from 
the amount and you have tha compound interest. 

What ia the compound interest of $1000 for 8 
years at 6 per centF 
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Tho amonnt is 81000XC1-O6)»=$llfll.016, and 
JII91.01G— $1000=$191.016 the componnd in- 
tereBt. 

Dividing 72 by the rate gives sbont the time it 
takes a note to double at oomponnd interest at &ay 
rate from 2 to lO per cent, 

MEASUREMENT OF LUMBER. 

To find the superficial contents of a board one 
inch thick, when the length is given in feet and 
the breadth in inches,. 

Rule. — Take 12 for the anity term of a fraction, 
and the length and width united by the symbol X 
for the units terra performing the operation indi- 
cated and yoa have the answer. 

Example 1. ■ — How many square feet are there 
in a board 24 feet long and 9 inches in width? 

Statement. — 'lii = 18 feet simply rejectiog the 
common factor, 12 and multiplying by 9, the other 
&otor in the statement. 

Example 2. — How many square feet in a board 
30 feet long and 16 inches widef 

Statement, — ^:^ = 40 feet. Dividing tho 
unity term and nnit term by 3, and then by 4, we 
have 10x4 or 40. 

Example S. — How many feet in a board 18 feet 
long and 16 inches wide 7 

Statement. — iy-j>« =24 feet, simply |Xl8 = 24 
answer, or f Xl6=24. 
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Example 4- — How many feet in ten boards, each 
20 feet loDg and 24 inches wide. 

Statement. — *0-iJ*JlU=400 feet. 

The 12 ia ooDtained in 24, 2 times, hence 
20x2x10=400 the nuin her of feet. 

Example 5. — How many feet in 500 boards, each 
hoard 16 feet long and 8 inches wide. 

Statement. — "'■;^»'"' = 633% 

Example 6. — How many feet in 1200 boards, 
each IS feet long and 16 inches wide f 

Statement. — 

Ei^^>J»?= 18 X 16X100 = 28800 feet. 

Now were the boards two inches in thickneBS, it 
is obvious they wonld contain twice as mach lum- 
ber, 3 inches, three times, and one half an inch half 
as mnoh &c. 

Yon observe that you get the same answer as 
you M'outd by finding the number of square inches 
in the board, and dividing by 144 the number of 
square inches in one square foot. 

Thas a board 16 feet long 18 inches wide con- 
tains -^t'j-^' ^bich equals 24, amounts to the same 
as i?^'*' 11,^24 and is a much shorter method. 

TO -FIND THE CONTENTS OF PLANKS, 

SCANTLINGS, JOISTS AND SQUABB 

TIMBER 

1. Find the contents in hoard menRure of aplank 

10 feet long, 8 inches wide, and 2 inches thick. 

Statement. — lli»i» =y=21i feet. 
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2. Find the cootents of a plank 14 feet long, 10 
inches wide and 3 inches thick. 

Statement. — - ' - »-'^* £» =35 feet. 

8. How miiiiy feet in 12 pieces of scantling, each 
14 feet long, 3 inches wide and 2 inches thick ? 

Statement. — liil'lill =^4 feet of board measure. 

4. How many square feet of lamber in 100 pieces 
of scantling, 3 by 2 and 15 feet longf 
iii,»i»»»i^ -_ 750 feet. 

6. Find the contents of a stick of timber 8 
by 4, (md 16 feet long, 121^1^=40 feet. 

6. £[ow many feet are there in looo pieces of 
scantling 8^ by 2^ and 16 feet long 7 

^XiXiXH -'T'^ "^^^ feet. 



SQITAEE AND BOUND TIMBER. 

To find the onbical contents of square timber. 

Euut.— Take 12x 12 for the unity term of a frac- 
tion and the indicated product of the area of one 
end in inchcB and the length in feet for the nnit 

What are the cubical contents of a stick of tim- 
ber 16 inches square, and 20 feet long. 
Statement. — l±'jJii* =il-»=S5f 

Find the cubical contents of a stick of timber 
16X 18» and 36 feet long. 
Statement. — i-'^"^'! = 72 feet 
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For ronod timber to reduce it to eqnare timber 

RiTLi. — From tiie mean dismeter sabtract its 

third part, square the remainder, and the pro- 

daotofthat result into the length divided by 12x12 

gives the onbical contents in sqnare timber, 

NOTE. Toflud thtmeui diameter, odd the two ends togetbei and 
dhrld« by two. 

EQUATION OF PAYMENTS AND ATEKAG- 
ING ACCOUNTS. 

EqnatioD of PaTments is the process of SDding 
the average time for the payment of several obli- 
gations doe at difFerent dAtas. 

The method of averaging aoooonts is based upon 
the priDoiple that the use of any sum of money 
paid before it is due, is equivalent to the use of an 
eqaal sum for the same length of time after it be- 
comes da«. 

Illustration. — Suppose A owes £ ft600 dae in one 
year, and $500 dne in two years, without interest. 
What is the average maturity of both debts ? 18 
months ttom the date ofthe first is the average 
inatarity of both sums ; because A will then have 
had the use of $600 for six months after it became 
dae, which is equal to the use of 9500 paid six 
months before it is due. 

Bale covering alt oases of Equation of Payments 
and Averaging Accounts. 

£iiu. — Unite in one sum, at any rata per cent 
when none is named, the interest on each obliga- 
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tion from its maturity to the moflt remote m&ttiritj', 
making the result the anit term of a fr&ction, and 
the interest on the anm of the obligations at the 
same rate the nnity term of the same fraction. 
Subtract this time from the date of the most re- 
mote maturity, or add as the case may require. 

The Equated Time is the date when there is an 
equilibrium of interest between the two sides, so 
the balance of the aoconnt is then due without 
interest. 

Example. — A owes B January 1st 1878, 11800; 
of which 9700 is payable in 6 months ; $300 in 
4 months, and $800 in 18 months, when can the 
whole be paid withoat gain or loss of interest to 
either party? 

Now by the rule we have for the unit term of the 
fraction, the interest of {700 for 12 months, and 
$300 for 14 months, which is $63, allowing the rate 
to be 6 per cent, and for the nnity term of the frac- 
tion the interest of $1800 at 6 per cent for one 
month which is |9. Hence ^ ot7 months before 
the expiration of the 18 months, or December Ist 
1878, for the equated time. 

Uy interest rule and time table moke Equation 
of payments and ATeraging accounts a very easy 
calculation. 
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TO FIHD THE SUM OF A SERIES OF 

TERMS, IKCREASIKG BY A COMMON 

DIFFERENCE. 

Tbe fundameiital rule for &11 examples in, take 
two for the unity term, and the first term plus tbe 
last term for the unit term then multiply the ex- 
preBsion by the nnmber of terms. This plain rvile 
gives Ihe earn of any series of numbers increasing 
by a common difference. 

Bxample 1. — How many times does s clock 
strike in eleven hours? 

Statement. ^ X 11= C6 ana. 

Example S. — How many times does a olock 
strike in seven hours 7 

Statement. i- X? = 28 ans. 

Example 3. — How many cannon balls in a pile 
the form of a pyramid, there being 49 in the bol^ 
tom row, and one on top 7 



Example 4- — How many shot in a pyramid, 
9999 in the bottom row and one on top? 
99994- 1 
Statement. 2^^X9999 = 49995000 ans. 

ROTS. The mat rule ipplles, wbatcTer Ihc common difference 
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TO FIND THE SUM OP A SERIES OF 

TERMS I^CEEASING BY A CONSTAMT 

MULTIPLIER. 

Th« TmiverBal rale for ftll examples is: Take 
the maltiplier minus one for the unity term, and 
tbe product of the last term and multiplier dim- 
JDiahed by the first term for the unit term. The 
rule to find the last term is multiply the constant 
multiplier raised to a power one less than the 
number of terms by tbe first term and yon have 
the last term of tbe series. 

Example. — A man agrees to irork for 32 days 
on the condition that he gets one cent tbe first day, 
two the second, 4 the third, &c., each days wages 
increasing by the constant multiplier two. What 
is the amount of the 33 days wages ? 

Staiement. - 




My Universal Law of multiplication makes all 
examples under these rales brief. 
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TO FIND THE SUM OF A SERIES OF 

TEEMS DECEEASING TO INFINITY BY 

A CONSTANT MULTIPLIER 

Edlx. — Take one mi&as the tLultiplier for the 
nnity tenn and the first term of the series for the 
unit term performiDg the operation iDdicated by 
the etatemeot and yoa have the earn of the decrea- 
sing series. 

Example 1. — What is the sum of 1 +| + i &c. 
to infinity ? 

Stattment. r- = Ij^ ans. 

Example S. — What is the sum of 

J+i+i+i+iV*"-) to infinity? 
1 



Bxamp'eS. — What ielheaumof 8+2+J+i4c., 
to infinity? 



: 10{ anB. 



The preceding rules are so pluin and eo easily 
applied it is not necessary to give any more ex- 
amples; except perhaps in calculating compound 
interest. 
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TO DISCHARGE A DEBT OP PRINCIPAL 

AND INTEREST IN A GIVEN NUMBER OP 

EQUAL ANNNUAL PAYMENTS. 

BnLK, Take the Gompoand interest ofone dollar, 
for the given time, at the given rale for the unity 
term, and the interest of the principal for one year 
maltiplied by the amoant of one dollar for the 
given number of years for the unit term, perform- 
ing the operation indicated in the statement and 
yon have one of the equal payments. 

Example 1. — What maiit be one of the equal an 
noal payments which will discharge a 10 per cent 
note for $6000 in 6 years ? 

1-61061X600 ^„„„_„ ,. ^ . 

Statement. 61061 =$1682.78, which is 

one of the eqnal paymenta. 



By the preceding rules the labor is very much 
abreviated, the unity term and unit term are found 
by the rale for finding the sum of a series, of terms 
increasing by a constant multiplier. 

MEASURING LAND. 

Since a chain is four rods long, a square chain 
roust be 16 square rods, and ]0 square chains 160 
square rode, or one acre. Hence the meaearing 
unit; of land is 10 square chainB. And the rule 
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for all examples is: Take 10 for the unity term 
iind the iodicated product of length and width in 
chains for the unit term, performing the operation 
indicated in the Btatemeat and yon have the unm- 
ber of acres. 

Example J. — How many acres in a field 12 
chains long and 9 chains wide? 

Statement. — -— --— ^ 10.8 acres. 

Example S. — How many acres in a plot of land 
20-76 chaine long and 20.25 chains wide? 
20 75 V 20 25 

Statement. '■ — ~ — ^—=4201875 the num- 
ber of acres. 

ui<l psrt of » cb»ln la written 



MBASITRING LAND "WITH THE ROD POLE. 

BuLE. — Take for the nnity term 4X40 and for 
the unit term the indicated product of length and 
width. 

Examj^e. — How many acres in a plot of land, 
480 rods long and 120 rods wide. 

Statement. — ^??^j'f" = 360 acres. 
4X40 

Simply rejecting common factors. All examples 
are stated and performed the same way. 
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TO FIND THE AMOUNT OF SQUAEE-BDGED 

INCH BOARD THAT CAN BE SAWED 

FEOM A EOXJND LOG. 

Enn. SnbBtracting four inoboe from the dia- 
meter in JDcheB, and Bquaring the remainder, gives 
the smonnt of lumber in a log sixteen feet long, 
increasing or diminishiiig according to the law of 
ratio, taking sixteen as the measaring unity ; the 
bnainesB answer is qnickly found for all examples. 
ExampU 1. — How nmch square-edged inch 
lamber can be cut from a log 20 inohes in diameter, 
and 12 feet long? 

12 
Statement. — Tg X 16'=12xl6=I92 ane. 

Example S. — How mach square-edged inch 
lumber oan be cut from a log 24 inches in diame- 
ter, and 18 feet long? 

Statement. — ^X20x20 = -g-x400=450feet 

Ton observe the 16 takes the place of the anity 
term of a fraction and the length of the log the 
place of 'he units term of a fraction, you substract 
four from the diameter in inches, square the re- 
mainder and multiply the result by tiie ratio, the 
length of the log bears to 16 the measuring unity. 
This mle is the basis of the tables inScribner's 
popular "Lumber and Log Book", vrbioh is a stand- 
ard work among lumbermen. 
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TO ADD THE ALPHABET OP NTJHBEES. 
{ plus l+^+f +f +|+}+f +f +J=45 
ficLE EiEsx. — Simply uioe times one-half the 
ten digits. 

'Rule Sboond.— By taking three times the mean 
thna: 

9+8+7+6+-'>+4+3+2+l=45; or 
3X8+3X5+3X2=46, 
the sum of three numbers is three tiroes the mean. 
The sum of two nambera is twice their mean. 

BUSINESS METHOD OF ADDITION. 
Bulk Thibd. — Commence Kt the right 
loX, hand oolumn; find the sam, which is S3, 
6583 W'W the three tens over the column of teas 
9164 and the three anits nnder the column of 
3867 units. Find the snm of the second column, 
s^7ft '^^^'^^ ^^ ^^> write the six over the column 
6183 °^ hundreds, and the one under the column 
4762 of tens, &c., or add it thus, gig striking a 
9361 line down and out, catting gi off all but 
8642 the last figure to the left. 512 

7859 

RT7LE FoDHTH. — The lightning method ^^^ 

of addition by combination, taking 18 as 3124 

the base. 8986 

6888 

Btile. — Prefix the number of nines to 4378 



the mieoellaneous row, strike a line and 
subtract the number of nines. 



9634 
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THE GENERAL LAW OF MULTIPLI- 
CATION. 

The general law of maltiplioation most be es- 
tablished clearly and thoroaghly in tbe mind, then 
all Bpecial, and lightning mlee are quickly explained, 
and easily comprehended. 

Hence I will present and apply it in three 
ways. First, the illnstratioD, then, the mle or law 
finally the proof. 

First -we -write the terms of the multiplier un- 
der the corresponding terms of the mnltiplioand, 
strike a line below the multiplier, and above the 
multiplicand, and you are ready to proceed in find- 
ing the prodnct of any two numbers at once. 

Thus what is the prodnct of two thousand 
four hundred and forty three by three thooaand 
one hundred and forty two ? Writing thus : 



7676906 



The figures above the line register, and fix the 
mental operation as you are proceeding in writing 
the answer. Hence the brain is not tired, or the 
mind conf^ised for a moment by what is called the 
carrying figure. 

Now commence at the left hand, and find the 
product, thus : 



JIIC^dbyGOOglC 



180 HENDERSON'S 

2143 
3142 
644»7U6 
1232 2 
7675906 
Now you may commence at the right hand, 
again and perform it thna : 

2443 
3142 
1232206 
64437 
7675906 
IS 12 11 10 9 8 7 6 5 4 3 2 1 
13 12 11 10 9 8 7 6 5 4 S 2 1 
The numbers above indicats the Dfimber and 
the position of the oorresponding terms in tbemul- 
tiplicand and multiplier, to get the general law 
of multiplication established in the mind. First 
take two terras by two, then three by three, and 
four by four &c. Applying the rule definitely aa 
you proceed, thus : 

"^ 
32 
736 
EULB 5. — The first term of the mnltiplicand by 
the first term of the multiplier, then the first 
by the second, and the second by the first, and the 
second by the second. 
Kow for three terms as ; 

i-id 
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Wben yon reach the third term, yon multiply 
the third term of the maltiplicand by the first term 
of the multiplier, and the second term by the eeo- 
ond and the first by the third &o., for any namber 
of figures in Dualtiplicand and maltiplier. 

By performing two or three ezamplee from 
right to left, and left to right yon will fix the law 
of operation in the mind never to be forgotten. 
Thae: 

4258255984052" 
Bulb 6. — Moltiply the first term of the mnltjpli- 
cand by the first term of the multiplier, register- 
ing the carrying number over the second term, and 
the answer figure under the first term, then the 
second term by the first, and the first by the sec- 
ond, adding as you multiply, the products and the 
registered number, writing the carrying number 
over the third term and the answer figure under 
the second term, then the third term by the first, 
and the second by the second and the first by the 
third, adding as before, writing the carrying nam- 
ber over the fourth term, and the answer figure 
nnder the third, then the fourth term by the first, 
the third by the second, the second by the third, 
and the first by the fourth, writing the carrying 
number over the fifth term, and the answer figure 
under the fonrih term; then (he fifth term by the 
first, tbe fourth by the second, the third by .the 
13 
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third, the seoond by the fourth and the first by the 
fifth, writing the carrying nnmb«r over the sixth 
term, and the auBwer figure ander tlie fifth term; 
then the sixth term by the first, the fifth by the 
decoDd, the fourth by the third, the third by the 
fourth, second by the fifth, and the first by the 
sixth, writing the carrying number over the seventh 
term, and the answer figure under the sixth term ; 
then the seventh term by the first, the sixth by the 
Becood, the fifth by the third, the fourth by the 
fourth, the third by the fifth, the second by the 
sixth, and the first by the seventh, writing the car- 
rying number in its proper place and the answer 
figure under the seventh term. When the earry- 
ing nnmber is one place by the last term of the 
multiplicand, you drop the first term of each fac- 
tor, then, as in the example given, yoa take the 
seventh term of the mnltiplioand by the second 
term of the multiplier, the sixth by the third, 
the fifth by the fourth, the fourth by the fifth, the 
third by the sixth and the second by the seventh 
writing the carrying number in its place and the 
answer figure in its place. Now drop the second 
term of each factor, and take the seventh by the 
third, the sixth by the fourth, the fifth by the fifth, 
the fourth by the sixth, and the third by the se- 
venth; writing the carrying number in its place, 
and the answer figure in its place. Now drop the 
third term of each factor, and take the seventh 
term by the fourth, the sixth by the fifth, the fifth 
by the sixth, and the fourth by the seventh ; writ- 
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ing the oarryisg nnmber in its place, and the an- 
swer figure in its place. Kow drop the fourth term 
of each factor, and take the seventh term by the 
fifth, the sixth by the sixth, and the fifth by the se- 
venth, registering as usual ; now drop the fifth term 
of each factor, and take the Beventh term by the 
sixth, and the sixth by the seventh, adding the re- 
gistered number as nsnal, and the seventh term by 
the seventh, writing the product. Proceeding by 
the same law of operation, the prodnctof any num- 
ber of terms in multiplier and multiplicand of Arith- 
metio and Algebra, is quickly found. 

If you take one figure by one, then two by 
two, tHree by three and foar by fonr, yon will have 
no trouble in comprehending the law of operation, 
Thus: 



27 



127 



129 

63 7 Sit lt>^83 

or take similar numbers first, thus : 



2127 
2129 



44444 
1975269138 



3416 

8234 

11047344 



llllllllllllUU 
llllllininilll 



B> Google 



184 hendebson's 

Fundamental proof and the reason is presented 
clearly in the work. Too simply moltiply the 
excess of nines together of the two faotora, and 
the excess of nines in that product must equal the 
excess of nines in the answer. As in the last 
example, the excess of nines in the multiplier is 
seven, also multiplicand seven, produp C 49, excess 
of nines in 49 is four, hence the excess of nines 
in the answer is four. One illustration will show 
you the philosophy of the proof. 

The number 

1 — ^;^«*«Ma9 Jo 

* ~ a 2 a a a UX9+2 

8 8 8 8 8x9+8 

4 4 4 4x9+4 

6 6 6x9+6 

8 3x9 + 3 

9x9+9 
0x9 + 7 

Ifote, — The numbers under the given number 
indicate the exponents of the base of numbers, the 
zero power, first power, second power, third power, 
fourth power, &o. 

Any number can be written in its value of 
nines, thus : 

28=222222x9+2 

8fi= 88888x9+8 

44= 4444x9+4 

6a= 666X9+5 

32= 33x9+3 

9i= 9x9+9 

70= 0x9+7 
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Hence tbe proof is by retaining the nines in- 
Btead of casting them oat. 

The rule of multiplication is readily acquired and 
eaaily remembered by referring to these figures : 

i32l representing the first term, second 

4321 term, third term,&c., of multiplier 

186710ir and maltiplicand. 
Bulk. — 1st term by the Ist, let by 2nd and 2ad 
by first, 1st by 3d 2nd by 2nd and 3rd by let, Ist 
by 4th 2nd by 3rd 3rd by 2nd and 4th by 1st, 2nd 
by 4th 3rd by 3rd and 4th by 2nd, 3rd by 4lh 4th 
by 3rd, 4th by 4th, &o., for any namber of terms. 
Note. — Yoa may reverse the maltjplier, thus! 



18671041 
and each rcsnlt in the answer is found withoat 
crossing, the mind moving in parallel lineB to find 
each answer fignre. 

DIYI8I0N BY COMPLEMENT AND STIP- 

PLEMBHT. 

Complement means what it takes to complete, 

and supplement, surplus. 99 the complement is 1, 
it takes one to make the complete loo. 

101 the supplement is 1, it is 1 more than 100. 

I'irat to divide any number by one figure. 
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Example 1. — How many times is 9 contained io 
989164? 

91 8 8 9 16 4 I 109907^ 
Ml.0.89_ ' 

9 .81 
9.0.6 4 
7.1 

Hut.!. — 'Writ« the divisor at the left of the diri- 
dendj and the complement of the divisor directly 
nnder the divisor, find how many times the divisor 
is contained in the first left hand part of the num* 
ber, and mnltiply by the complement, and add it 
to the part of the nnmber divided, without writing 
down only the sum and point off the left hand figure 
as yon proceed, thns proving eadi figure and aiding 
to see what the next figure io the answer most be. 

Example S. — How many times is 8 contained in 
987466? 

81 9 8 7 4 6 4 I 123133 

^ iTs- 1 

2.2 7 
3.3 4 
4.8 6 
3.2 4 
8.0 
Note. — To find the complement of one Sgnre snb* 
trael it from ten, two figures from hundred, three 
from 1000 &o. 
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Example S. — How many times is 99 contained 
in 9667494 F 

991 9.8 6 7 4 9 4 199762^ 
"^1 9.6 6 I 

"7:64 

6.19 

g.6 4 

66 

Note.— Multiply the complement by each quotient 
figure and add and point off one. 

Example 4. — How many limes ie 98 contained 
in 9876491 f 

981 9 87 64 94 I 100780^ 
' ll 0-0. 7.6 4 ' 

789 
8.0.5 4 
Example 5. — How many times is 997 contained 
in 99865943256 f 

997 1 998 65943256 1 100166442 jJI 
» il.0.0. 1.6 6 9 1 

6.6 2 4 
6.4 2 3 
4.4 1 2 
4.2 4 5 
2.fi7 6 
582 

We will perform the eame example by the nsnal 
method. 
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Note.— The first method gives yon the proof as 
you proceed and saves paper and mental labor, and 
is universal in lis application to all nnmbers. 

Note. — The complement of the divisor is found 
byenbtraotingitfromthenext higherunity. "When 
the divisor contains one figure subtract from 10 to 
find the compliment, two figures f^om 100, three 
figures from 1000, four figures from 10000, &o. 

The reason of the rule becomes evident by a mo- 
ments refieotion on the nature of division. The rea- 
son of mnltiplying the complement of the divisor 
by each quotient figure and adding instead of sub- 
tracting to find a new dividend, is because the 
complement is a negative quantity and tho sign 
must be changed to subtract. 

Hence it becomes positive and yon add. I'hns 
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100 — 2^98, tbe negative two Ib the complement of 
98; lU— 1=9, the mions 1 is the complemeat of 9; 
1000 — 4 = 996, the minaB 4 is the complement of 
996, and tbe general iaw of eabtraction ia to change 
the sign of the anbtnihend and add. 

Ton can divide by multiplying each quotient 
figure by ths eapplement of the divisor, and sub- 
tracting Arom tbe dividend because the supplement 
is a positive nnmber. 

METHOD OP SQTJAEING NUMBERS Bt 
COMPLEMENT AND SUPPLEMENT. 

BuLE Eight. — For Squaring a whole nnmber 
or a fraction. 

Increase the nnmber by its snpplement, multiply 
by tbe base, and add the square of the snpplement ; 
diminish the number by its complement, multiply 
by the base, and add the square of the complement. - 

'Note. — Take the most convenient nnmber for 
the base. 

Bulk Nine. — To multiply numbers. 

To multiply two numbers, find their mean, square 
it, and subtract the square of half iheir difference. 

Bulb Ten. — When tbe sum of the units equal 
ten, and tbe tens are equal, inorease tbe tens figure 
«iie,andmultiply it by the tens, and annex the pro- 
duct of the units. 

Bulb EitBVxn. — To multiply fractional num- 
bers, when th« whole numbers are equal, and the 
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enm of the ft^cttonal parts make one, increaas the 
whole number by one, and multiply by the whole 
Dumber, and annex the prodact' of the fractional 
parts. 

Bulk Twelve. — Unltipljing the unity term of 
any number divides the number ; Dividing the unity 
term multiplies the number. 

BUTINQ AND SELLING LUMBER. 

BriB Tbiktekm. — Bemove the decimal point 

three places to the left in any number of feet, and 

multiply by the price of one thousand feet in all 

examples. 

BUYING AND SELLING BY THE 
HUNDRED. 
Rule Fodbtein. — Remove the decimal point 
twoplacea totheleft in the number of feet or num- 
ber of ponnde, and multiply by the price of one 
hundred in all examples. 

BUYING AND SELLING BY THE TON. 

RuLK FirrsiN. — Rule for all examples. 

Remove the decimal point three places totheleft, 
and multiply by one-balf of the price per ton in alt 
examples. 

RuLl SiXTEEH. — To find the number of short 
tons in any number of long tons. Multiply the ex- 
pression, 1.12, by the number of long tons, and the 
result is the equivalent in short torn. 
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Hole Seventmn. — Buying and Belling the long 
tOD. Maltiply the nnmbor of loss by the price of 
one ton. To find the price of odd pounds, remove 
the decimal point one place to the left in the price 
per ton, and divide by two, and yon have the cost 
of 112ponnds ; increase or diminish to find the cost 
of any number of ponnds; tbns for 14 ponnds 
divide by 8, 28 pounds by i, 50 pounds by 2 etc. 

WEIGHING AND MEASUEING GRAIN.- 

BnL£ EiOBTKBiT. — Find the nnmber of cubic feet, 
remove the decimal point one place to the left and 
multiply by 6, and add 4^ bushels for each 
thousand . 

Weigh one bushel and multiply by the number of 
bushels, and it is weighed. To find the number of 
galloDB, multiply the number of bnnhels by 8. 

EpLH Nineteen. — To measure corn on the cob. 
Find the nnmber of cubic feet in the bin, remove 
the decimal point one place to the left and mul- 
tiply by 4}, and yon have the nnmbor of bushels of 
shelled corn. 

FOE MEASUBING LAND. 

Edle Twektt. — Bemove the decimal point two 
places to the left in the number of rods, divide by 
8 and multiply by 5, and you have the number of 
acres. 

EoLB TwBNTT-oNE. — Eemove the decimal point 
one place to the left in the number of square 
chains, in all examples. 
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KuLE TwBNTY-TWo. — BuyiDg and selling grain by 

the quantity, to find the gain or loes. 

Bemove the deoimat point two places to tbe )eft 
in the nnmber of busLelB and multiply by what it 
raises or falls per bnsbel. 

EuLB TwBNTT-TBREE. — Selling all articles bougbt 
by the doEen to make 20 per cent. 

jBemove the decimal point one place to the lefl in 
the price per dozen. Increase or diminish to reach 
all other per cents. 

RuLi TwiNTT-FODR. — FoF changing gold for 
currency. 

Take 100 fbr the numerator, and the price of gold 
or cnrrency, as the case may be, for tbe denomina- 
tor, annex ciphers to tbe numerator and divide by 
the denominator, and you have tbe valne of gold 
or currency. Or divide 10000 by the price of gold 
or currency. 

KnLi TwiNTT-rrTs. — For calcnlating interest 
on any sum of money at any rate per cent. 

Invert the rate per cent, and annex ciphers and 
prefix points, establishes the periods of time that it 
takes a dollar to earn a mill, cent, dime and dollar. 
Thns 6 per cent., 6 ds., 2 mo., 20 mo., 200 mo. 
7^ " 5 ds., 50 ds., 500 ds., 5000 ds., 

4^ « 8ds., sods., 800 ds.,8OJ0ds. 

9 " 4 ds., 40 ds., 400 ds., 4000 ds. 

$ « 4.5 ds., 45 ds., 15 mo., 150 mo. 
^ 12 " 3 ds., 1 mo., 10 mo., 100 mo. 
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U;68|7. 97 
|6 9|8. 50 

For the time it takes a dollar to earn a mill re- 
move the decimal point three places to the left in 
any sum of money, a cent two placesj a dime one 
place to the loft, and when a dollar earns a dollar 
the note is the interest, and the decimal point re- 
mains unchanged. The same rule tells you the sum 
of money, at any rate per cent, it takes to earn a 
mill, a cent, a dime and a dollar in a day. Hence 
you can remove the decimal point in the namber 
of days to find the interest, at any rate per cent 
and any period of time. 

EuLE TwBNTr-8ix. — To find the square root of 
any number, divide it by the sqnare of two and ex- 
traot square root of quotient, and yua have one-half 
the root of the number; divide it by the square of 
three, extract the square root of the quotient, and 
the result ia one-third of the square root of the num- 
ber, etc. Or divide any number by the square of any 
other number, and extract the square root of the 
quotient, and multiply the root fbund by the num- 
ber that yon square, and the result is the square 
root of the number. Or remove the decimal point 
two places to the left in any number, and find the 
square root of the quotient, and the result is one- 
tenth of the root ; remove the point four places to 
the left, extract square root of the quotient, and you 
have ooc-handreth part of the root, etc, 
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CUBE KOOT. 



Bole Twentt-sstkn. — Divide any Damber by 
the cabe of 3, or eight, eztraot onbe root of the 
quotient, and the reanlt is one-half of the onbe root 
of the nnmber. Divide any nnmber by the cube of 
any other nnmber, and extract the cobe root of the 
qnotient, and multiply the root fonnd by the num- 
ber that you onbe and the result is the cnbe rootof 
the nnmber. 

Bulb TwsNTT-BiaHT. — The sum of three Bides 
of the complete cnbe always represents the trial di- 
visor. To find each trial divisor, add what is shown 
as vacant in liie engraving to the last tme divisor. 
Each tme divisor is fonnd by adding to the trial di- 
visor three times the surface of one side of each 
parrellelopiped, and one side of the small cube. 

BdlX TwENir-NiNB. — To measure atone. 

Eemove the decimal point two places to the left 
in the Dumljer of cubic feet and multiply by four 
and add to Iho result the jj^ part and you have the 
number of perches. 

When in the form of the frustrnm of a cone. 

Bulk. — Add the surface of both ends to the 
square root of the product of the surfaces of both 
endsj and multiply by one-third of the length. 

Rule Thibtt. — A tree one hundred feet high 
blown over in a storm, the top restingon the ground 
forty feet from the root, and the button the stump, 
to find length of part broken off, and height of 
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Btnmp. Biile for this and all Bimllar problemB. 
Squ&re the distance from the root of the tree to 
where the top strikes, and divide the result by the 
length of the tree, and add the quotient to the length 
and divide by two, and yoa hare the length of the 
part broken off. ' 

BuLi Thiett-oki, — To find the number of tons 
of iron it takes to build any number of miles of 
railroad. 

Maltiply the ezpresaion y by the nnmber of 
pounds one yard weighs, and that result by the 
number of miles, and you have the number of tons 
in all possible examples. 

To find the least common multiple of two or 
more fraotions. 

BuLS. — The greatest common divisor of the unity 
terms of the fraotions is the unity term in the an. 
swer, and the least common mnltiple of the unit 
terms of the fractions is the unit term of the 
answer. 

To find the greatest common divisor of two or 
more fractions. 

Bulb. — The least common multiple of the unity 
terms of the fraotions is the unity term of the an- 
swer, and the greatest common divisor of the unit 
terms of the fraotions, is the nnit term of the 
answer. 

To find how muob of an equal quantity of each 
of several articles at different prices can be bought 
or sold for a unit of money. 
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Bulk. — Find the sum of the cost of the different 
srtiolesj and invert it, and yon have how much of an 
eqaal quantity can be had for a cent, a dime, or dol- 
lar as the cage may be in all examples. 

Example. — Three kinda of feed are worth $] .12J 
$1.37^ and $1,50 per hnndred ponads. How mnch 
of an eqnal quantity of each can be bought for $1 ? 
Simply the sum of the cost of the different ar- 
ticles inverted, which is J, and ix 100 'a 25 pouTids, 
which can be had for $1 ; for a dime 2.5 ; tor :i 
cent .25 of a pound. 

At a teachers examination thirty-six failed to get 
a certificate, because they could not perform the 
following problem. The united yearly salaries of 
two teachers is 4400 francs. The first epeods three- 
fourths of her yearly salary, and the second two- 
thirds of hers, they together have left 1310 francs. 
What was the yearly salary of each ? 

Solution. — Let \ eqnal the firsts yearly salary 
J' prime the seconds yearly salary. 

Hence ■l-|-f=4400 francs. 

and ^-|-^'=1310 " 

Now ^+i'=1100 " 

and Eublraoting^ 
third cqnalion i^=;210 " 
from 2d we have ) 

Hence {'^= 2520 the 2dfl yearly salary. 

and i= 1880 the lat " " 
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TECE LAW OF TIME, 

CONTAINtNO A BRIEF MENTAL StlLE FOB EXAMINItta 

THE Pate of Deedb, I^otes, Beoeiptb, Hoetoa- 

GE8, AND BEOTITYINa FaMILT HeOORDBj WRTEINQ 

Letters, seadino HisTORr &a. &a. 

The months, years aod centuries have what we 
denominate ratios, because ratio means the quotient 
ofunenamber divided by another — and in this 
rule the measuring unity is the number of dajs in 
a week, or 7, and is always the divisor and the di- 
vidend is the number of days past, or to come. 

The student must observe, that the ratios of 
the months, years and centuries are simply frac 
tional parts of a week, and may be called odd days, 
since all time past is an exact number of weeks 
or an exact number of weeks, and a fractional part 
of a week. 

RULE FOB ALL TIUC PAST AND FXTTDRB. 

Unite the ratios of the century, the year, the 
month, and the date of the month in one sum, re- 
jecting the sevens, the excess determines the day 
of the week. 

When the excess is 1, it is the first day of the 
week or Sunday. 

When the excess is 2 it is Monday, 
" " S « Tuesday, 

" " 4 " Wednesday, 

" " 5 " Thursday; 

" " 6 " Friday, 

" " " Saturday. 
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Example 1. — The first book printed, that bears 
s, date was pnblished August ISth, 1477, by Wm. 
Caxton, England, a eingle copy of which has been 
recently sold for 910,000, and is now on exhibition 
in New Tork, — Bequired the day of its public- 
ation. — 

Operation, — 2 is the ratio of the 16th century, 
5 " " " year 1477. 
5 « " " month August. 
18 the date of the moulh. 

T)m 

4—2 
2 is the excess of sevens and is the second 
day of the week or Monday. Or unite the ratios 
by the sign of addition, thus : 

2+5 + 5-1-18 
____ _=4| 

rejecting the sevens we have ^ of a week or the se- 
oond day. 

Example S. — Eeqaired the day of the week of 
August 18th, 1877. 

Statement. — 0+5 + 5 + 18 
7 
rejecting the sevens we have for the excess, hence 
it was Satuaday. 

The United States Intellectual and Pi'actical 
Lightning Calculator, published by the author, J. A. 
Henderson, A. M., Jan. 7, 1878, Required the day 
of the week. 

Statement. — + 6+3 + 7 
7 
rejecting the sevens the excess is 2 or Honday. 
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Note 1. — Rejecting the seveoB Id the ratios to 
eave adding you have an instant rule. A child can 
make the calculation for any date instantaDeonalj. 

Note S. — The ratio of each month is found 
above its name. 



1 



1 



Ju. M. March. April, Hay. June. July. Aug. Sept. 0(t. Nor. D«. 

Note 3. — To memorize the ratios of the months 
yoa know the name and arrangement of the months, 
hence associate the ratio of each month with its 
name. 

Note 4- — The ratios of the months are estab- 
lished facts, and never change, only January and 
February. Leap year as it comes around causes 
their ratios to be I less, January 2 and February 5. 

AERAKGEMSNT OF THE RATIOS OF 
THE TEAR. 



The year 1 the ratio 


81 

2 
3 
5 
6 

1 
3 
4 
5 
6 
1 
2 
« 


The year 15the ratio i84 
16 .. .. 6 


3 .,„ 


17 . . . 


4 


18 .. 1 


5 


. . 19 .. . 2 


6 . . . 


.20 . 4 






8 


22 . ... 6 


9 


, ,. 23 


10 


24 2 


11 


25 3 


12 


26 4 


13 


27 . 5 


14 


28 
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The year 65 the ratio i 


8 


67 


5 


C8 


6 


69 





.... 70 


1 


. . . 71 


3 


73 

.. . . 73 




74 




75 




76 




.... 77 




78 . 


4 

6 


79 

80 





81 


1 


82 


2 


83 




84 




85 


6 


86 





87 


2 


83 






4 


90 


5 


91 





93 


., . . 1 


93 


2 


94 


3 


95 






6 


97 




1 


K... 98 

99 


3 
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Note 1. — The fourth year yon add one day, for 
ft ie leap year, hence its ratio is five. 

Note S. — the 6th beoomeB naaght, bacaose the 
leap year adds one day to 6, makiDg 7, hence the 
exceas or ratio beoomeB naught. 

Note S. — These ratios begin to repeat at the 7th 
year, and will continue to repeat by the same law, 

TO PrNB THE HATIO OP ANT TEAR. 

Bmji. — The ezceas of sevenfl in tiie last two 
figareB of the year, and the fourth part of the last 
two figures, rejecting the fractional quotient when 
dividing by 4, is the ratio of any year. 

Note 1, — Hejeot the fractional quotient when di> 
Tiding by 4 becauBc it is a fraction of a day and 
does not change the day of the week. 

Note £. — Since the ratio of one year ia the excess 
of sevens in 366^, or 1^ days the ratio of any year 
is tlie excess of sevens in the year multiplied by 1^ 
To multiply by 1^ divide by 8 and call it tens. 
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AKEAKGEMKNT OF THE EATIOS OF 
THE CENTCEIBS. 



16th century the ratio is 

16th " 

14th " 

13th " 

12th " 

11th " 

10th " 

9th " 

8th « 

7lh '■ 



6th 
4th 
8d 



17th 
21st 
26th 
29th 
20th 
24 th 
28th 
XSth 
22d 
26th 
30th 
19th 
2Sd 
27th 



Yoa observe by the airangemeut of the ratios 
yon can memorize them in two minutes. 
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CERTIFICATES OF APPROVAL. 



I have examined the new methods of calcnlatin^ bj 
Prof. J. A. Henderson, they are invalnable to bnsiness 
men, and wiU prove a light in science to ail coming 
generations. A. J. WARNER, 

Pres. Elmira Commercial College- 
Henderson's methods are the finest known for light- 
ning mnllapUcatJon. PROF. D. B. FOKD, 

Female College, Elmira. 

I have azamined Frof. J. A, Henderson^s new methods 
of calcnlalion ; they are remarkable for orimnality and. 
of great practical value. His methods of calcnlating , 
interest are pecnliarly clear and comprehensive in their 
adaptation to all possible cases. 

REV. DR. O. P. FITZGERALD. 

£x. State Superintendent, Cal. 

Ur. J. A. Henderson has tanght mathematics in Delhi 
Academy for a ysar. We consider >iiin an excellent 
mathematical teacher. J. L. SAWYER, 

Principal of Delhi Academy. 

Delhi, Oct., 1862. 

P. S.— J. A. H., taneht analytical Trigonometry, 
Univerdtrj' Algebra, Intellectnal Arithmetic and English 
Grammar in Delhi Academy, New York. 

John Alexander Henderson, A, M., attended Union 
College and graduated with me in class "64." He is 
an excellent scholar— among the first—and his charao 
ter is above reproach. ELISHA CURTIS, A. M. 

Principal of Sodus Academy. 

I have known Prof. J. A. Henderson from earliest 
boyhood; his character has always been beyond re- 
proach. As a mathematician he has scarcely an equal ; 
as a teacher he has been eminently successful; as a 
phrenology he is conddered by many not a whit behind 
l'owlerftVells,N.Y. REV. A. G. KING, 

of U. P. Church, N. Y., 1869. 
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Elmira, June 17, 1882, i 
J, A. Hendekson, a. M., Buffalo, K. Y. : 

Bear Sir — Having examined jour methods ot com- 
putation, I am compelled to acknowledge that they are 
original, simple and extraordinarily effective and ex- 
pemtJouB ID producing correct results. You certainly 
are deserving of much credit. Bespectfnily, 

A. J. WAllNEK, 
President Elmira Commercial College, N. Y> 



TO WHOM IT MAY CONCERN. 
I believe Prof. J. A. Henderson to be the beet ma- 
thematician I have ever known. I heartily recemmend 
his methods of calculation, and am conSdeul that he 
will, in a great measure, revolutionize the old and 
tedious sTBt«ms ot mathematical computation. 
F. E. WOOD, 
PreBtdent Williamsport Commercial College, Pa. 
September 21, 1881. 

I consider Prof. J. A. Henderson's unity and decimal 
method of caleulatin^ scientific in theory, clear in ana- 
lysis, and ample in illustration. In reference to all 
business transactions which usually occur the rules are 
complete. The principles developed will solve all 
cases that are known, or likely to occur. The book is 
convenient and useful, and every person would do well 
to procure a copy and have it in possession, at aH times, 
ana under all circumstances. 

JOSEPH W. WELTON, 
Prof, of Mathematics in Grand Rapids Business College. 

EVANSTTLtE COHHEBCIAI, COLLEGE, ( 

Evansvillo, Ind., Feb. 27, 1880. J 
Peo^. J. A. Hendeeson, Nashville, Tenn. : 

Pear Sir— We ai'e using your Lightning Calculator in 
College and are highly pleased with it — wouldn't be 
be without it for any consideration. It has created the 
most intense excitement among onr students, and an 
entire revolution in mathematics b the result. Figures 
are handled daily with almost incredible rapidity, and 
long, tedious, and laborious ctdculations of former days 
are changed, and have become a pleasure and pastime. 
Therefore wa are compelled to acknowledge that words 
are inadequate to express onr high opinion of your in- 
viilaable work. q^ w. RANK.for Eakk a Weight. 



jiic^dbvGoo^le 



Grattan, Mich., July 12th, 18T9. 
Prof. J. A. Hendkbsok : 

Dear Sir — HB-vlng written a treatise on the University 
Algebra, and being somewhat interest«d in briut aud 
practical methods of mathematical calculations, my 
curiosity waa very much startled at the lightning dis- 
patch with which the most intricate and complicated 
Bropositions in mathematics can be solved by your 
nity and Decimal method. This curiosity led me to a 
rigid examinatioQ of the work, whii;hl find thorough 
ia its treatment, accurate in ltd results, and his^hly pleas- 
ing in ixa simplicity. It is the only system ofreasomog 
that answers a mathematical question in the same time 
it is asked, and the time ia not far distant when it must 
necessarily be introduced into onr common schools, as 
it ia destined to revolutionize the mathematical world. 
S. F. KENNEDY, Superintendent of Schools. 

Prof. J. A. Henderson, of St. Lonis, Mo., author of 
Horiderson's Intellectual and Practical Lightning Cal- 
culator, was in town EMday and Saturt^y, ana sold 
EOTeral copies of his excelleat work. The editor of this 
paper, when fourteen years of age, was a member of 
I'rof, Henderson's class in algebra, the Professor being 
at that time the best mathematician and teacher ever 
connected with the faculty of the Delaware Academy, 
Delhi, N. Y. Since that time the Professor has been a 
dili^nt worker, and his labor has been rewarded — he 
having sold over sixty thousand copies of hia Lightning 
Calculator. No mathematical problem has been found 
too iiitricat« for him to solve, and if he has any equals 
in this branch of study they are very few and far 
between. J. W. HINE, Editor Lowell Journal. 

Stili-watek, Mink., Jnne 24, 1879. 
1 have carefnlly exanained J. A. Henderson's United 
States Unity and Decimal method, and do not hesitate 
to pronounce it the most valuable work of the kind for 
practical every-day use ever published. I have per- 
sonalty known Mr. Henderson since 1860 when he was 
Professor of Mathematics in Delaware Academy, at 
Delhi, N. Y., where he taught with great acceptance 
and success. I know him to be one of the best mathe- 
maticians of the age, as well as a thorough reliable 
gentleman in all the walks of life. I cheerfully recom- 
mend his book and himself to the favorable notice of the 
public. E. G. BUTTS, Postmaater. 
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